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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

REGION 5 
77 WEST JACKSON BOULEVARD 

CHICAGO. IL 60604-3590 

;:ifP\.Y TO THE ATTENTiON~ 

Gene Liu 
u.s. Army Corps of Engineers 
215 North 17th Street 
Attn: CEMRO-ED-ED 
Omaha, NE 68102-4978 

Dear Mr. Liu: 

U.S. EPA and Illinois EPA hereby approve the April 1993 
Supplemental Groundwater Investigation Report. Please contact me ( 
at (312) 886-4742 if you have any questions concerning this 
letter. 

Sincerely yours, 

1'\_'-C-.:\ 'W 1\_~ 
Brad Bradley 
Remedial Project Manager 

cc: Brian Culnan, IEPA 

Pnnrea on Recycled Pal)flr 

-· 



DEF'ARTMENT OF THE ARMY 
CO"ID$ 0'" ENG:NEERS OMAP"!A :::I•S:RIC~ 

215 '<O""'~ •7~ .... s-REET 

OMAHA NEBRASKA 68 102 4978 

April 16. 1993 

Environmental Branch 

~r. Brad Bradley (SHS-11) 
U. S. Environmental Protection Agency 
Region V 
Ralph Metcalf Building 
77 West Jackson Boulevard 
Chicago, Illinois 60604 

Dear Mr. Bradley: 

Enclosed for your review and comment are three ( 3) copies of the 
Analytical Results of Groundwater taken at the !llonitoring wells for the 
NL IndustriesjTaracorp Superfund Site, Granite City, Illinois. All 
comments relating to the report should be sub!llitted not later than May 16~ 
1993, to the U .. S. Army Corps of Engineers, 215 North 17th Street, 
ATTN: CEMRO~ED-ED (Eugene Liu), Omaha, NE 68102-4978. 

If you have any questions, please contact Mr. Liu at telephone number 
(402) 221-7169. 

Enclosure 

Sincerely, 

. ,1};!~~ 1 ~ 11cl---r-f.-s. L. Carlock, P.E. 
Chief, Environmental Branch 
Engineering Division 



Woodward-Clyde 
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Sl"PPLE.\.IE."i.U GROl~lJWATER L"'VESTIGATIO~: 

THIRD ROL~"D OF GROl~'DW A TER SA.\fPLL'JG 

~"L/TARACORP SCPERFL~"D SITE PREDESIG~ FIELD L"""VESTIGA TIO~ 

1.0 

1.'4'TRODlTTIO~ 

The Supplemental Groundwater Investigation for the NL/Taracorp Superfund Site (NL Site), 

in Madison County, Illinois, was conducted as pan of Work Order No. 0021 of Woodward­

Clyde Consultants (WCC) indefinite delivery contract with the United States Anny Corps -

of Engineers, Omaha District (USACE) (Contract No. DACW45-90-D-0008). 

The objective of the third round of groundwater sampling was to provide additional 

infonnation on groundwater quality for the NL Site. The groundwater investigation 

consisted of conducting a third groundwater sampling event to attempt to conflnn the results 

of the first two sampling events conducted as part of the Pre-design Field Investigation 

(PDFI). The groundwater samples were only analyzed for the Target Analyte List metals. 

The analytical results and field observations for this sampling event are included in this 

report. 
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2.1 SA.\IPL~G PROCEDCRES 

Woodward-Clyde 
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2.0 

FIELD ACTI\lTIES 

The third round of groundwater sampling was conducted by WCC personnel on ~larch 4 

through 8, 1993. Twelve of the 18 monitoring wells were purged and sampled. At the 

request of the USEPA, a change was made in the sampling procedure. To conform to recent 

United States Environmental Protection Agency (USEPA) recommendations concerning 

groundwater sampling for metals (Puis and Barcelona, 1989; see Appendix A). purging and 

sampling were accomplished using a submersible pump instead of a bailer. The new 

procedure was followed on all but two of the wells that were sampled. On two wells_ 

purging and sampling were completed using a bailer. The pump could not be lowered into 

well .MW-l07S due to a damaged well casing. Well MW-1070 contained very turbid water 

that could have damaged the pump. 

Eight of the wells which were sampled were constructed of two-inch I. D. PVC screens and 

risers. and were generally 25 to 35 feet in depth. Four of the wells that were sampled were 

constructed of two-inch I.D. stainless steel screens and risers. These wells were 

approximately 70 feet deep and were installed by wee as pan of the PDFI. Four wells 

could not be sampled: MW-102, MW-105S, MW-1065, and MW-1085 were dry with 

screen settings of 20 to 25 feet. Two of the existing wells, MW -1035 and MW -1050, were 

bent and damaged, and could not be sampled. A well infonnation summary for the third 

sampling event is included in Table 1. 

Prior to initiating any intrusive activities at a well site, the sampling team would don a 

polycoated Tyvek, latex undergloves, and neoprene outergloves. The well cover was 

unlocked or the flush-mount cover removed. The sampling team measured the water level 

and total depth of the well by using an electronic water level indicator. The indicator was 

decontaminated with deionized water as it was removed from the well casing. Conductivity 

and Ph meters were calibrated with prepared standards. Both PVC and stainless steel bailers 

were decontaminated prior to use. The decontamination procedure consisted of a wash in 
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A..lconox soap, a tap water rinse. an alcohol rinse and a flna.l deionized water rinse. The 

submersible pump was a..lso decontaminated before and after each use. The pump was placed 

in buckets containing Alconox soap, a tap water rinse, an a..lcohol rinse and a fma..l deionized 

water rinse. Each of the decontamination solutions was run through the pump and a.l.l of the 

Tygon tubing prior to use at the next well. The exterior of the pump, Tygon tubing. and 

pump cable were then decontaminated with Alconox soap, a tap water rinse, an a..lcohol rinse 

and a fma..l deionized water rinse. 

Due to a damaged well casing, well MW -1 07S could not be purged or sampled using the 

submersible pump. Instead, a one inch diameter stainless steel bailer was used to purge and ( 

sample the well. A new length of clean nylon rope was attached to the bailer. Due to slow 

recharge. five well volumes could not be removed. The well was purged dry, with 

approximately 1.5 gallons of water removed. The purge water was placed in a 100 gallon 

wastewater tank to be disposed of on the Taracorp pile. After purging, the well was allowed 

to recover prior to sampling. Samples were collected using a one in. diameter stainless steel 

bailer. The appropriate sample jars were filled for metals analysis. The bailer was 

decontaminated in accordance with CDAP SOP No. 6. The used rope and used PPE 

equipment were put into plastic trash bags for proper disposal. The protective well cover 

was closed and locked. 

Well MW -1 07D could not be purged or sampled with the submersible pump due to excessive 

turbidity. Instead, a two in. diameter PVC bailer was used to purge the well. A new length 

of clean nylon rope was attached to the PVC bailer. Due to slow recharge, five well 

volumes could not be removed. The well was purged dry, with approximately 12 gallons 

of water removed. The purge water was placed in a 100 gallon wastewater tank to be 

disposed of on the Taracorp pile. After purging, the well was allowed to recover prior to 

sampling. Samples were collected using a two in. diameter stainless steel bailer. The 

appropriate sample jars were filled for metals analysis. The bailers were decontaminated in 

accordance with CDAP SOP No. 6. The used rope and used PPE equipment were put into 

plastic trash bags for proper disposal. The protective well cover was closed and locked. 

For the ~maining eleven wells that were sampled, a submersible pump was used instead of 

a bailer to purge the five well volumes. An electric genentor was set up downwind from 
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the well. A new length of nylon rope and Tygon tubing was anached to the pump assembly. 

This assembly was then lowered into the well after being connected to the pump power 

converter and generator. After the removal of the five well volumes. the pumping rate was 

reduced to approximately 500 mUminute and the appropriate sample containers were filled. 

(The slowest the submersible pump could deliver a steady stream of water to the surface v. as 

500 mVminute.) After the sampling was completed, the Tygon tubing. pump. and pump 

cable were removed from the well and decontaminated in accordance with CDAP SOP ~o 

6. 

If required. bottles for QA/QC were also filled. A separate jar was filled to measure field 

parameters (pH. conductivity, temperature, and water clarity). The sample jars were 

decontaminated, dried, and labeled as specified in CDAP SOP No. 3. Samples were then 

packed in iced coolers to be maintained at a temperature of 4 °C. Field sampling sheets 

were completed for each sample. Infonnation on sampling sheets included the time of 

sampling, sampling team members initials, and required analysis. 

At the end of each day of sampling, chain-of-custody fonns were completed and the sample 

jars packed in iced coolers for shipment to Onek Laboratories, in Green Bay, Wisconsin via 

Federal Express priority overnight ·delivery. QA samples collected each day were packed 

in iced coolers and shipped to the USACE-MRD, via Federal Express priority overnight 

delivery. 

2.2 LABORATORY METHODOLOGY A..l\ffi QUALITY CONTROL 

Groundwater samples collected from the NL Site were analyzed for the Target Analyte List 

(TAL) Metals. Samples were analyzed in accordance with the CDAP and EPA SW-846 

procedures and protocols. Groundwater and QC sample analyses were conducted by Onek 

Environmental Laboratories (Onek) in Green Bay, Wisconsin, in accordance with the 

appropriate SOP's and the Onek QAPP. QA sample analyses were conducted at the 

USACE-MRD Laboratory. 
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The quality control level of effort for the groundwater investigation consisted of collecting 

and submining to Ortek these samples: 

• "' Field duplicates 

• MS/MSD 

• Equipment rinsate blank 

The quality assurance level of effort for the groundwater investigation consisted of collecting 

and submining to USAeE these samples: 

• 2 Field duplicates 

• MS/MSD 

• Equipment rinsate blank 

The quality control and quality assurance levels of effon are summarized in Table 2. 

The analytical method specific Data Quality Objectives (DQO's) for groundwater samples 

collected from the NL Site included precision, accuracy, and sensitivity criteria. The QA 

objective was to achieve the QC acceptance criteria required by the analytical protocols in 

SW -846. The initial validation of laboratory data was performed by Onek. wee conducted 

an independent validation of the laboratory data packages. A summary of data validation 

results is presented with the attached analytical data (Appendix 8). 

Analytical data that was generated which fell within acceptable control limits were judged 

to be in control. Data generated which fell outside control limits are considered suspect and 

are reported with qualifiers. Data for all samples appears usable with no qualification 

necessary. 

Two samples, MW-1080 and MW-1080 Duplicate, are reponed with a higher detection 

limit for selenium due to matrix interference. These samples required a 5X dilution for 

sample analysis. Data quality was not affected. 

Page 5 
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Corrective action was applied when any measurement system failed to foUow the laborator: 

QA..PP or CDA..P Data Quality Objectives. The laboratory QA Supervisor reviewed the data 

generated to verify that all quality control samples were within the established control limits. 

Data generated with laboratory control samples that did not fall within control limits were 

considered suspect, and the sample analysis was repeated or samples results were reported 

with qualifiers if reanalysis was not possible. 
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3.0 
FIELD OBSERVATIO~S 

The water in the monitoring wells that were sampled was generally clear. Two exceptions 

were wells ~!W-101 and ~tw-1070. In well MW-101. the water was reddish-brown and 

slightly cloudy. In well MW-1070, the water was light-gray, cloudy. and silty. 

Due to field parameter measurements that were inconsistent with field measurements from ( 

the ftrSt two sampling rounds, an additional set of samples for field parameters only was 

collected on April 2 through 7, 1993. The initial set of pH measurements for the • 

NUTaracorp wells ranged from 6.65 to 8.14. The additional set of pH measurements 

ranged from 6.55 to 7.46. The initial set of groundwater temperatures ranged from 4 to 

14 oc. The additional set of groundwater temperatures ranged from 13.0 to 17. 7 oc. 
Conductivities measured on the initial set of samples generally ranged from 980 to 1450 

umhos/cm. except for MW-104 and MW-1080. MW-104 had a significantly lower 

conductivity of 410 umhos/cm, while MW-1080 had a high conductivity of 2600 umbos/em. 

Conductivities measured on the additional set of samples ranged from 250 to 2100 

umhos/cm. The additional set of water quality parameters was very similar to the 

parameters measured during previous sampling events. A summary of water quality 

parameters measured during sampling is provided in Table 3. 
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.<\.'"ALYTICAL RESCLTS 

Groundwater samples were analyzed for 13 metals of concern which included lead. arsenic. 

cadmium. and chromium. Results of metals analyses are included in Table 4; the laboratory 

data are included in the Appendix. All metals except for silver and mercury were detected 

at concentration levels above reporting limits in at least one sample collected from the 

monitoring wells (Table 4). 

Samples from four monitoring wells had lead concentrations greater than the maximum 

contaminant level (MCL) of0.015 mg/l promulgated under the Safe Drinking Water Act and 

which became effective December 1, 1992. These four wells were MW-101 (0.027 mg/1). 

MW-104-92 (0.043 mg/1), MW-107S (0.087 mg/1), and MW-107D (0.067 mgll). 

Monitoring wells located upgradient of the Taracorp pile, MW-110 and MW-111-92. had 

lead concentrations below the detection limit ( < 0.002 mg/1). The groundwater samples 

from MW-1075 and MW-107D had the highest lead concentration at 0.087 mg/1 and 0.067 

mg/l. respectively. Both wells are located west of the Taracorp pile (Figure 4, PDF1). 

One monitoring well had an arsenic concentration greater than the MCL of 0.05 mg/1. The 

sample from MW -101, located near the northwest comer of the Taracorp pile (Figure 4, 

PDFT). had an arsenic concentration level at 0.46 mg/l. 

Cadmium and chromium were detected at concentrations above their respective MCLs for 

four monitoring wells. The groundwater sample from MW-1080 had a cadmium 

concentration of I. 9 mg/1, which is above the MCL of 0.05 mg/l. Chromium concentrations 

in groundwater samples from MW-101 (0.077 mg/1), MW-1075 (0.061 mg/1), and MW-

1070 (0.078 mg/1) were also above the MCL of 0.05 mg/1. The highest chromium 

concentration was 0.078 mg/l in MW-1070. 

89MC114V Page 8 
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Copper was dete(;ted in three wells: ~IW-101 (0.039 mgll). ~f\\'-l07S (0.066 mg!l). and 

:\1\\'-1070 (0.027 mg/1). Nickel was dete(;ted in four wells: MW-101 (0.077 mg/1), MW-

107S (0.092 mgi(). ~!W-1070 (0.045 mg/1). and MW-1080 (0.17 mg/1). Zinc was dete(;ted 

in four wells also: M\\'-101 r0.11 mg/1). ~tW-107S (0.18 mg/1), !\.!W-1070 (0.091 mgil). 

and ~rw -1080 (7. 6 mgll). Groundwater samples from the four wells had metal 

concentration ranges of: 

• Copper- 0.027 mg/1 (MW-1070) to 0.066 mg/1 (MW-1075) 

• Nickel- 0.045 mg/1 ~!W-1070) to 0.17 mg/1 (MW-1080) 

• Zinc - 0.091 mg/1 (MW-1070) to 7.6 mg/1 (MW-108D) 

Quality control samples consisting of field duplicates were taken from MW -1 08D and MW"-

111-92. Constiruent metal concentration levels for both duplicate samples were-

representative of the respective groundwater sample (Table 4). Rinsate samples, (MW-112 

and MW-114) had metal concentrations that were below the reponing limits, except for zinc 

which was detected in the rinsate sample MW-114 at 0.055 mg/1. The source of zinc 

det&ted in rinsate sample MW -114 is unknown. Since no other metals constiruents were 

det&ted in the sample it appears unlikely that it was due to field contamination. Based on 

data validation completed by wee, there does not appear to be any evidence of laboratory 

contamination. 
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TABLES 



WELL# MEASURED DIAM. 
TO 

{FEETI liNJ 

101 27.0 
102 1659 
103 BENT RISER 
103-91 7252 
104 28.68 
104-92 68 35 
105S 28.8 
105D BENT RISER 
106S 23.47 
106D 37.35 
1078 24.35 
107D 37.6 
108S 23.2 
108D 33 15 
109 32.7 
109-92 69.98 
110 33.82 
111 -92 67.7 

TO = Total Deplh 

GWINF3rd 

TABLE 1 
WELL INFORMATION 

Groundwater Sampling Event March, 1993 
Nl{TaracorpSuperfundSite 

SCREEN SCREEN RISER WATER 
INTERVAL MATERIAL ELEV LEVEL 

lFEETI lMSU {FEETI 

2 15-25 PVC 421.45 19.00 
2 15-25 PVC 416 58 16.60 
2 15-25 PVC 41717 DRY 
2 58.71-68.71 ss 416.89 16.30 
2 11-27 PVC 422.25 21.57 
2 58.12-6812 ss 418.25 1775 
2 21-26 PVC 428.66 2800 
2 30.3-35.3 PVC 428.74 28 11 
2 15.79-20.79 PVC 423.71 23.08 
2 29.91-34.91 PVC 423.79 2310 
2 11.46-22.46 PVC 420.78 17.31 
2 30.44-35.44 PVC 421.65 21 12 
2 15.4-20.4 PVC 421.71 21.35 
2 2726-32.26 PVC 422.71 2250 
2 29-34 PVC 416.64 15.20 
2 59.26-69.26 ss 415 71 16.02 
2 30-35 PVC 418.49 19.30 
2 57.64-67.64 ss 419.40 19.60 

Woodward -Clyde ConsullaniS' 

WATER WELL PURGE 
ELEVATION VOLUME VOLUME 

JfEETI {GALS l (GALS l 

40245 098 490 
39998 1 37 68~ 

40059 8 76 43 82 
40068 089 4 43 
40050 826 41 J1 
40066 
40063 219 
40063 
400.69 194 971 
403.47 077 3.83 
40053 227 11 33 
400.36 0 11 053 
40021 204 10 20 
40144 3.23 16 16 
399.69 8 73 43 65 
39919 256 12.81 
39980 7 88 39 40 

I~ Ap1 ~1:1 
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WELL 
NUMBER 

101 
103-91 

104 
104-92 

1060 
1075 
1070 
1080 
109 

109-92 
110 

111-92 
112 
113 
114 
115 

Total 
F reauencv (%} 

TABlE 2 
GROUNDWATERSAMPUNG SUMMARY 

Groundwater Sampling Event March, 1993 
NUTaracorp Superfund Site 

QUAUTY ASSURANCE 
FIELD FIELD MS/MSO RINSATE FIELD 

QUALITY CONTROL 
--------- -- ----

MS/MSD RINSA TE 
SAMPLES OlJ>UCATE BLANKS DlJ>LICATE BLANKS 

1 
1 1 I 1 
1 
1 1 1 /1 
1 
1 
1 
1 1 
1 
1 1 
1 
1 1 

1 

12 2 1/1 1 2 1/1 
17 8/8 8 17 Q/8 

. Sampling included metals only. 

GWQAQC3dWK3 • Woodward-Clyde ConsultaliS 
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TABLE3 
WATER QUALITY PARAMETERS 

Groundwater Sampling Event March, 1993 
NLffaracorpSuperfund Site 

rr=·=-=====r==~~~======r=========r========- ----- -- --· ---
WATER 

WELL 
ID 

LEVEL pll CONDUCfiVITY 
~-:-:--~__,{.~ft_,..}-,--~----=-+-::-~-,--.,-----,-:--r--:--~---=---+-=-~ _ _ (J.& hos/c '!!}___ _ 
March4-8 Aprill-7 March4-8 Aprill-7 March4-8 Aprill-7 

1}:;;~~~?:==4======·=99=3~~===199====3~~==199===3~~==199~3~*=~199==3~ =--~~} -- .. 
MW- 101 19.0 18.9 7.90 7.08 1450 1344 
MW- J03-9J 16.3 15.6 6.88 6.H8 1210 'JO() 

MW-104 21.6 20.9 6.65 6.55 4W 250 
MW-104-92 17.8 17.0 7.17 7.15 980 ~Nt 
MW-106-D 23.1 22.4 6.81 7.41 1270 750 
MW-107-S 17.3 17.0 7.15 7.46 J 160 1012 
MW-107-D 21.1 20.4 8.14 7.34 1360 910 
MW-108-D 22.5 20.6 6.72 6.86 2600 2100 
MW-IU9 15.2 14.5 6.95 6.78 1120 750 
MW- 109-92 16.0 . 15.3 7.04 7.16 1200 900 
MW- I 10 19.3 18.2 7.89 7.07 1290 l)(MJ 
MW-111-92 19.6 18.6 8.00 7.26 1250 950 

NOTE I: Water parameters taken in March were analyzed with a Horiba Water Parameter 
meter. Parameters taken in April were analyzed with a SCf Conductivity meter 
and a Orion 230A pH-Temperature meter. April 7th data was analyzed with a 
Corning Cha:kmate meter. 

TEMP. 

("C1 March 4-8 April _1-7 
I'JlJ J l'N J 

-==-~ IC).9 =- -- . lt,.J 

IJ.IJ 14.-'l 
IU.I 17.0 
I J.4 J S.S 
4.3 14.11 
J.l 15.lJ 
8.(1 16.5 

W.4 17.7 
4.6 15.0 
9.4 JJ.5 

11.4 13.0 
JJ.'J 15.5 

NOTE 2: Wells MW- 102, MW-103, MW- 105-S, MW-)()6-S, ami MW-108-S did 11111 contain 
enuugh water to sample and are not ir.:luded in this tahle. 
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Patametet Unll 

Mercuv MGA. 
Slvet MGA.. 
Arsenic MGA. 
Cam...-. MGA. 
ctromun MGA. 
Lead MGA. 
AljjfJIOflV MGA. 
SelerUil MGA. 
lllallum MGA. 
Betyllum MGA. 
Coppee- MGA. 
Nickel MGA.. 
Zinc MGA.. 

Mt•I.II·.IIIWk:l 

Table 4 
Metals Results of Groundwater Sampling Events 

NL/Taracorp Superfund Site 

rMV 101 MN 103 91 
FIRST SECOND THIRD FIRST SECOND 
EVENT E\IENT E\IENT EVENT EVENT 

00002 <0.0002 <0.0002 0.0002 <0.0002 
<0.0004 <0.00. <0.00. <0.0004 <0~009 

4.2 o.n 0.46 <0.003 <0.003 
0~0039 0~0053 <0.00& 0.0017 <0.006 

0.034 0.018 u o.on <0.002 0.029 u 
0.13 0.023 0.027 0()027 00038 

0.014 <0.011 <0.010 <0.002 0.014 
<0.003 <0.003 <0.003 <0.003 <0.003 
<0.002 <0.002 <0.002 <0.002 <0.002 

0.0026 <O.OOOS 0.0006 <0.0006 <0.0006 
006 0.017 0.039 <0.014 <0.014 
0 13 0.027 o.on <0.023 <0~023 

0.35 0.098 0.11 0.036 0.074 J 

U - The compound was aralyzed IOJ tu WillS not deleded. 
The associated runetlcal valUe Is &aWed to cOJllamlnallon 
and Is constdered lobe lhe sa...-, quutlallon lrnl. 

J - The associated runetlcal valUe Is an esllmllled QI.Jlnllly. 

Page 1 

-------- -~ ----
THIRD FIRST 
EVENT EVENT 

<0.0002 00003 
<0~009 <0.0004 
<0.003 0086 
<0006 00027 
<0.013 0.047 
<0.002 047 
<0.060 0023 
<0.003 <0003 
<0~002 <0.002 

<00006 00019 
<0.014 0064 
<0.023 012 
<0.020 024 

MN 104 
SECOND THIRD 
EVENT EVENT 

00005 <00002 
<0009 <0009 

0087 00046 
<0 006 <0 006 

0.098 J <0013 
042 0013 

0 013 <0060 
<0003 <0 003 
<0.002 <0.002 

0 00322 <0.0006 
0097 <0014 

0 19 <0023 
0.38 J <0020 



Patameter Unl 

Mercuv Mea 
SIMlt Mea 
Alsenlc Mea 
cadmlm Mea 
Ch'on11.Q1 lo*&4.. 
Lead Mea 
Artfmony Mea 
SelefUn Mea 
Thallum Mea 
Beryllum Mea 
Copper Mea 
Nickel Mea 
Zinc Mea 

MetalsJD WkJ 

Table 4 
Metals Results of Groundwater Sampling Events 

NL/Taracorp Superfund Site 

~- 104 112 MN 1060 
FIRST SECOND THIRD FIRST SECOND 
E~NT ~NT E~NT ~ ~NT 

<0.()0(12 <O.OOOQ <0.()0(12 <0.()0(12 <0.0002 
<0.0004 <0.008 <0.008 <0.0004 <0.009 

0.0088 0.0032 <0.000 0.013 0.0032 
0.0033 <0.006 <0.006 0.0005 <0.006 
0.002 0.034 J <0.013 <0.002 0.016 u 

0.44 0.27 0.043 0.019 0019 
0.007 0.01 <0.010 0.003 <0.011 

<0.003 <0.003 <0.003 0.0077 001 
<0.002 <0.002 <0.002 <0.002 <0.002 

<0.0006 <0.0001 <0.0001 <0.0001 <0.0006 
<0.014 <0.014 <0.014 <0.014 <0.014 
<0.023 <0.023 <0.023 <0.023 0026 

0.082 0.081 J <0.020 <0.020 0.067 

U - The compot.Rt was aralyzed lor bU was not delected. 
The associated runerlcal value Is atllbtJed to contamk111Uon 
and Is coosldered to be the SllfT1Jie quartlatlon lml. 

J - n.e associated tUne~ leal vakJe Is an esllmaled qaanlly. 

Paye 2 

THIRD 
---=.~---~ 1 07~~ 

FIRST SECOND 
E~NT E~NT EVENT 

<0.()0(12 <0.()0(12 00006 
<0.009 <00004 <0.009 
<0.003 0.044 0 1 
<0006 00032 001 
<0.013 0042 0.36 J 
<0.002 0.14 052 
<0.060 0.008 <0.011 

0.0098 <0003 <0003 
<0002 <0.002 <0.002 

<0.0006 0002 00079 
<0.014 0.064 0.3 
<0023 0.11 043 
<0.020 0.25 0.86 

-

THIRD 
EVENT 

<0.0002 
<0 009 

0026 
<0006 

0061 
008/ 

<0060 
<0003 
<0.002 

00019 
0.066 
009? 

0 16 

1·, At• •u --



Patameler Unl 

Merr.uy MG.\. 
sater MGA. 
Arsenic MGA. 
Cadmium MGA. 
Ct.on1Wl MG4. 
Lead MGA. 
Altlmony MG4. 
Selerbll MGA. 
Thallum MGA. 
Beryllum MGA. 
Copper MGA. 
Nc:kel MGA. 
Zinc MGA. 

Mel.ai~U Wk3 

Table 4 
Metals Results of Groundwater Sampling Events 

NL./Taracorp Superfund Site 

MN 1070 !"!!!!__ 1,~ -~---- --- -
FIRST SECOND nitRO FIRST SECOND THIRD 
E~NT ~NT ~NT E\IENT E\IENT E\IENT 

<0.0002 0.0002 <0.0002 <0.0002 00002 <0.0002 
<0.0004 <o.ooe <o.ooe <0.0004 <0.009 <0.009 

0.065 0.04 0.024 <0.003 0.018 <0.003 
0.0018 <0.006 <0.006 8.5 96 1 9 

0.044 O.oe7 J 0.078 0006 0.073 J 0022 
0.11 0.12 0.067 0.023 0 14 00043 

0005 <0.011 0.010 <0.008 0.022 <0.060 
<0.003 <0.003 <0.003 <0.003 <0.003 <0.016 
<0.002 <0.002 <O.OOQ 0.046 0046 0.028 

0.0016 0.0017 0.0006 <0.0006 000202 <0.0006 
0.052 0.054 0.027 <0.014 0.045 <0.014 
0.054 0.057 0.045 0.46 0.63 0.17 
022 0.25 0.091 28 34 7.6 

U - The cOOJPOUfld was amlyzed fOf bU MS nol detected. 
The associated RJtnet leal value Is allr lbUed lo conlamtnallon 
and Is considered to be lhe sample (JatiiiDon ttm1. 

J ~ The associated rumer leal value Is an etlmaled QLBnlly. 

Page 3 

MN 1060 
QC AB-O DUPL.ICA TE 

--FIRST~-- SECOND- THIRD 

E~NT E~NT E~NT 

<0.0002 00002 <0.0002 
<00004 <0009 <0.009 
<0.003 0.023 <0003 

90 92 19 
0.006 0.064 J 0029 
0026 0.15 00038 

<0.002 <0011 <0.060 
<0.003 <0003 <0.016 

0048 0051 0029 
00007 000188 <0 0006 

<0.014 0044 <0.014 
047 0.64 018 

28 34 7 7 



Patameler 

Mllrcuy .., 
lfsenle 
Cadn*Jm 
ChomLm 
Lead 
Anlmony 
Seler*.ln 
ThaL"n 
&ely .... 
COlli* 
Nickel 
Zklc 

Metals30 Wk3 

YaA. 
MG.{. 

~­
MGt\. 
YaA. 
MGA. 
~ 
MGtl. 
MG4. 
MGt\. 
MG.t.. 
MG,t. 
MGA.. 

Table 4 
Metals Results of Gr-oundwater Sampling Events 

NLJTaracorp Superfund Site 

FIRST 
EVENT 

<0.00012 
<0.0004 
<0.003 __ 

0.0028 
<0.0012 

00Qi6 
<0.0012 
<0.003-
<0.0012 __ 

<0.0006 
<0.014-
<0.023 

0.057 

MN 1oe 
SECOND 
E\£NT 

<0.00012 
<O.oot­
<0.003 
<0.006 
<0.013 

0.019 
<0.011 
<0.003 
<0.0012 

<0.0008 
<0.014 
<0.023 

0.077 J 

THIRD 
EW::Hf 

<0.00012 
<O.oot 
<0.003 
<0.006 
<0.01a 
<0.0012 
<0.010 
<0.003 
<0.002 

<0.0006 
<0.014 
<0.023 
<0.020 

FIRST 
EW::Hf 

<0.00012 1- <0.0002 
<0.0004 - <0.009 
<0.003 1 <0.003 

0.00181- <0.006 
0.003 - 0.021 u 
0.0181 0.0038 

<0.0012 1- <0.011 
<0.003 <0 003 
<0.002 1- <:0.0012 

I <0.0006 1- <0.0006 

I 
<0.014 <0.014 
<0.023 1- <0.023 

0.081 - 0.067 J 

u - The compot.nl was afJIIyzed lor bU !MIS nul detected. 
The assoclaled IUnefical value Is alkbJed lo cor11amlnallon 
ar-.i Is cmsldefed lo beJhe sample quanllallon llmiL 

J - The assoclaled IUneflcal value Is an eslmaled QUinlly. 
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<0.0002 
<0.009 
<0.003 
<0.006 
<0.013 
<0.002 
<0060 
<0003 
<0.0012 

<0.0006 
<0.014 
<0.023 
<0.020 

-

<0.0002 
<0.0004 
<0.003 

0.0013 
<0.002 

00042 
<0.0012 
<0.003 
<:0.0012 

<;0.0006 
<0.014 
<0.023 

0.043 

<0.0002 
<0.009 
<0.003 
<0006 
<:0.013 

0017 
<0011 
<0003 
<0.002 

<00006 
<0.014 

0033 
0078 

<0J)002 
<0.009 
<0003 
<0006 
<0.013 
<0002 
<0060 
<0003 
<(}002 

<0.0006 
<0.014 
<.0.023 

<0.020 



Pafameler Unl 

Meuuv MGil. 
Sliter MGA. 
Alsenlc MGil. 
cadmium MGil. 
Ch"on1Lil1 MGil. 
Lead MGil. 
Adlroony MGA. 
Sete'*-m MGA. 
Thallool MGA. 
Belyhn MGA. 
Copper MGA. 
Nld<el MGil. 
ZinC MGil. 

Table 4 
Metals Results of Groundwater Sampling Events 

NLJTaracorp Superfund Site 
MN 111 -92 MN 112 

~~ 1_11 t2 QC AELD DUPLICATE QC RINSA TE BLAN<. 
FltST SECOND THIRD FltST ,- SECOND THiRD-
E~NT ~NT ~NT E~NT E~NT 

<0.0002 <0.0002 <0.00012 <0.00012 <0.0002 
<0.0004 <O.OOt <o.ooe <0.0004 <0.009 

0.0046 0.0037 <0.003 0.004 <0.003 
<00003 <0.005 <0.005 0.0004 <0.006 
<0.002 O.oa4 U <0.013 <0.002 0.027 u 

0.003 0.009 <0.002 00094 0.0072 
<0.002 <0.011 <0.010 <0.002 <0.011 
<0.003 <0.003 <0.003 <0.003 <0.003 
<0.002 <0.002 <0.002 <0.002 <0.002 

<0.0006 <0.0006 <0.0006 <0.0006 <0.0006 
<0.014 <0.014 <0.014 <0.014 <0.014 
<0.023 <0.0123 <0.0123 <0.023 <0.023 

0.043 0.073 <0.020 0.059 0.068 

U - The cQR1POU1d was arulyzed rOt bU 1111111 ml delecled. 
Tile associated runetlcal vau Ia alllblaed lo cOfllamlnaUon 
and Is cmsldefed lobe lhe sa"'* Ql811aUon 1m1. 

J - n~e associated rurterlcal value Ia an nlmaled QlJinlly. 
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EVENT 

<0.0002 
<0.009 
<0.003 
<0.006 
<0.013 
<0.002 
<0060 
<0.003 
<0.002 

<00006 
<0.014 
<0.023 
<0.020 

-- ·- -- -. 
·sECOND FIRST TI-t lAD 

EVENT EVENT EVENT 

<0.0002 <0 0002 <0.0002 
<00004 <0009 <.0 009 

00032 <0003 <0003 
<0.0003 <0006 <0006 
<0.002 <0.013 <0013 
<0.002 <0002 <0002 
<0002 <0 011 <0.060 
<0003 <0003 <0003 
<0002 <0002 <0.002 

<0.0006 <0 0006 <00006 
<0014 <0014 <0014 
<0.023 <0023 <0 023 
<0.020 <0.020 <0020 



Parameter Unl 

Uercuy WIL 
Siller MG.t. 
Afsenle MQ.t. 
cadmkJm MG.t. 
cnomwt ~ 
Lead MG.t. 
Altlmony MG.t. 
Seler*m MG.t. 
n.a.n MG.t. 
Beryllum MGtt. 
COlli* ~ 
Nk:kef MGtt. 
Zinc Y34. 

Mel.tti~IU Wid 

Table 4 
Metals Results of Groundwater Sampling Events 

NLJTaracorp Superfund Site 
MN-114 

QC AINSAlE aAN< 
FIIST SECOND 
E\IENT E\IENT 

0.0003 <0.00012 
<0.0004 <0.008 
<0.003 <0.003 

<0.0003 <0.001 
<O.OOQ <0.013 
<O.OOQ <0.0012 
<O.OOQ <0.011 
<0.003 <0.003 
<O.OOQ <0.0012 

<0.0006 <0.0006 
<0.014 <0.014 
<0023 <0.023 
<0.0120 0.055 

u - The compound was aralvzed to- bU ~~~as nol detected. 
The assoclaled runerlcal value Is aalblJed lo ccnamklaUon 
and Is c:msldefed lobe lhe saqlle quarflallon lml. 

J - The assoclaled runerlcal value Is an esllmlled QLBnlly. 
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c."'llll'::lr:,....r-:•• ,;l•o!ec".Jon 
A.Qency 

~•s••·-=- a.-: arc :-er;e-.: .. 
~eSCQr-se O.veiOOI'l"e~"l 

&EPA Superfund 
Ground Water Issue 

Ground Water Sampling for Metals Analyses 

Robert W. Puis and Michael J. Barcelona 

The R..;10na1 Suoerfund Ground Water Fon.~m il a group of 
grounc>wcer soenuss. rwortMntm; EPA's Re;tOnll Sl,.,plrtunG 
Of'lices. OI"QII'ILZed 10 ezcna~e uo-to-date entormat10n rwtatiCI 
10 ;tt~uno·wattr rwmeoac10n at S~o~pel1uno SliM. 

Fi1!~11on at grouno-waltr ~~~·• tor ,..Ill ll'lllyl• • 11'1 
11sue ~CentJttte oy tnt Fon.~m u 1 c:oncem of Suoelfuna 
OICSIOn·m•ers. lnconsaattncy 1n EPA Suoertuno cteanup 
practiCIS OCCI,jl"' wnere o,. EPA Rt;10n lmpttmtntsa rwtniGial 
action cueo on untaltreo ;rounG·water laiTOtl, wl\lle anollet 
R.Q10n may cons1oer aPT~IIar ant to De ctean DaMcl on filerM 
grounO·WIItr Samp!M, FISK~·AOI and EMS&..U. VIgil 
nav. convtneo 1 ttel'lnieal commmee of opens an cr. nu ot 
grourw:~-W•r geoa..,_ r. lnCfVII'C CI\IIT.-y, ~ ~ 
ano grouno-w11er safT1)11nQ teenno~C;Y to uamne m• illue 
ano prov101 tecnnca1 gu10ance OaNCI on current IC:Itfttlfle 
InformatiOn. 

MetTars ot tnt commlftM we" FIODett W. Pull. 8ett E. 
Bleolot ano Oon A. Clatk of RSKEAL; MleftMI J. I~ 
IUano• Stat Wiler Surwy; PtlllliO M. GlcfMencl. ~ 
Institute of Teenno1o;y; Terry F. R .... USGS·Dinver: JoM w. 
Heu. Desert Researcn tnstnutt (EMSL~V): and NiCMIOUI T. 
Lou~. ERL·Ainens. 

Thts aoc:ument was wnntn Cy Rooen W. Pull lnd MicnMI J. 
Ban:e10na ano eoneo oy lil metreer~ ~ tne comtmlN. 

For furtner 1n1ormauon contaca RODen Pull. RSKEAL·Ada. FTS 
7~·22!2. Ben BIIGIOe. FISK£RL·Ma. FTS 7~·232•; Jane 
Denne. EMSL·L.V. FTS 54-2155. 

Thtllndtngs ancs •we lliCu..-lbi/1 ~-~., ... we" tl\at 
uu ot a 0.4! mcron• fiW .. not uMfll. apprapna11 or 

~ in provldl~ tn1omw.ton on rnetall moo;ttry in 
grounc1-waer lysttml. nor wu it &pl)rOC)nllt tor Otttrm1n1t.on 
of tNty "dllloNecr' constituents ;n grouncl water. A ~ 
..,_~ approacn wu ~mmena.a. wtU'I couecuon of oCt~ 
fllfllriG ancl unfth"-G IIIT"C)•. If tl'le Nte»W ~ lartt:)nng 
e D ~ M '"** c:ael:lleiT'CCit c:c:n:ll!'lnlnt ..... N ~ 
·~• anould c. guven I)I'IOrtty. Thta means Ulat aooeo 
•monu11 '' !)laced on ~QPrCPnate well conauuc:tuon ntnocs. 
mateniJIII'IOQrtluncl-wllersllT1)hng J)rt)CIOU,.I. For..,t'llt 
_,.., • GllNif ·oileofiJW" ...... conotuniiOnl. tllrlllon 
.... ..,.....,.. PI" lfle lmaler tPIIII O.d "*"'"' wu 
,...,.,_ .... ll WU IUMtr COnc:IUdiCI t,lt flltrltiOn COUICI not 
~lei an.a.Q~IIIt COftiiNCZICn or~ ptOCIOurws. 

llck;rounc:I/Support lntorm•tlon 

Filtration of ground-water IIIT'OIM tor met111natyus w•H not 
proyaae accyme ;ntorTNtlon concem;~ tne moottuty of mttal 
contamJMntt. This II OICauM IOtnl mootlt ~.,. llittly 
to De removeo Dy filtratiOn Detorw cntrniCII an11ys11. Mttal 
comamanams may move tnrou;n tractureo ana porous mta11 
not onuy U Ql~ ll)eCIII. DUt 1110 U l)recugltat.O !)Pill IS 
pc•Yf'*1C SDICCI or IGIOI'DeCI to 1nor;anc or organc oanac:1c 
c.~ COliOICII OII'MniiOftl. ColloiGI .,. ge,.ralty cons10e~ b 
pane~e~ wltPI Oiatnl.,. leU tl\an 1 0 IT'ICt'Oftl (Stumm a no 
MofVan, 1911). NUmtrOUI lnYtltlgiiOf1 1\lv. IUQgNIICI !I'll 
fiCIIIatec:l tranJC)On ol COntamiftantlln UIOCIIUOrl WitPI l'nOOtlt 
C06IOICII pan!Clel. Kim« 11. (1 Hoi) IUQGtlttO tnat sorotJon to 
grouncs-wattrcolloiCSat matenal cauMCttnt moDIIi11SIOn of some 
I"'GGInUCIICiel1n Gor1eoen ;rounc1 wlltt~. S.ntllt tt 11. ( • 984\ 
S1UCIIeG amencsum oen:oa1110n 1n ;tauconliiC sana eotumns anc 
anFeiMO the un,_..,NO frKtJOniiO l'n!QrltlriQ COIIOIOII SQeCI•S. 

• Micron • ~oUT~ • 1 ~ ,.,..er 

Superfund Technology Support Centers for Ground Water 

Aoben S. Kerr Environmental 
Research LabOratory 

Ada, OK 

Environmental Monitonng 
Systems Laboratory 

Las Vegas, NV 



-:"'-est c:t:otos were ert"e' ~ci'""'C;t"'eo:..s ~yc~::.;s ::lrec:o~a:es. 
:r were ~or~eo :rc:~ ::-e acs::·::.:~ =~ :•a ~otc:-:.;c::ce :~:: 
::OitCtOil s.za m1~era1 :ar.c:es. C.::.:10a1 ~a~:c:as ;eneratec .!"1 

::late~ exoen~nts ;:,y Sl'ltOQarc e! a.. • g~;; were SI'!Own :o 
acscr:2 s'c;:-::r,c.ant c .. am:t~s of ·ac,c:-:..c: ces. ;:.~~~•r wor'l( cy 
~ et aJ.: ~ 980l ccnauaeo ~a::-. rrarSo':ICr: or "aCIOni.C:IOis 
: ... c:: .c,c a: ::a y :artc:es mus: oe cc:-s:cerec ~any contam,~ant 
:"a,...socr. ---:oe1 c~.ampun a~o Ec:-·cz '968\ snoweo :l"at 
·•e ~c..,.er""'en: :• ~aotoa~lvt soc::..~ a~o ·..::~entum ,:- sane 
:::.os "'as assooa-:ac wrtn ::lat"..c:..Ja":e -aner ':! ~con CIJI'!'iei'!SJO~s. 
Gsc:"'wenc ano Pe""'o:os · • ;a:-· :e-c"'s:·atec :r.at s:.;cmtc~o~ 
•e,..c~.;s :.~:so~ate cc.:c cs wert s .. s.:>e"'CIC a~c ::~resur:-.ao1y 
moo11a :r. a sana ana ;rave1 ac .. i1er. 

Stuotes oy Yao et aJ. 11971 l ano C'Melia:, 980l 'nccate tnat 
C01101031 03/'!ICIIS II'! :!'It 131'Q8 0 ~ :c ' ::: .·~·Heron may 01 most 
..,.,OOIJe •n a sanoy, porcus ..,.o,um Keveny a 11 11. ( 1972) 
concJuOeo tl'lat oancJtS 1n :"t ranQe 0. ~ :o O.S mm were most 
mooue 1n sou co1umn stuo~s As muon ;as ZCC coo cocoer. 11.10 
ana caom1um was rouna assoc1ateo wrtn couo10a1 mater1a1 1n 
s,ze range 0.01 s-o.~so mm oy TilleMeratne tt a1. ( 1 986). Rac)ld 
transoon of oh.Stoncum (Pu) 1n core co1umn stuo~s oy Cl'lan-o et 
al. ( 1 982) was lftf'C)uted to COllOidal transcon. w1tl'l ~.,.. of tne 
Pu assoc:ated wrtn co11o10s tn tnt sLZt range 0.003~.050 mm 
and~.,.. In tt'le range 0.050.0.~50 mm. Reynolds (1 985) us1ng 
cat1)C.xylatecl OOiystyrene oeaas ran;tng rrem 0.10 to 0.91 mm 
In SIZe. ftc0Vti'8G ~5.,.• Of 11'11 0. 91 IT'tm SIZe DeiGI. and greater 
tnan 70% of 0.10 .ana 0.28 mm SiZI oeaas '" laDOratory sana 
column effluents. 

LaKe and estuanne studces cy Balter 11 11. ( 1 988) and Means 
and Wijayaratne ( 1 982) demonstratea tne ,moonance of natural 
COIIocaaJ mattnaltn me transoon of nyoroonooc contamcnants. 
Caner anc Suttet (1982) found tnat a stgnrfielnt frac:tton of 
·a,ssoNeci"OOT '" sul1ace waters was oounc: to coiiOICSall'lumc 
matenac. T auyana;t ana Wong l, 984) to una ovtr 70% of tt'lt 
to~ 1non;anc C:OIIOtaal paniCleS. 

Analytical meti'IOdl ustd to aetermtnt "drssotved" metal 
concentrations nave nrstoncally usea 0.45 mctOn fil!lrs to 
seQarate diuoNea and panJCulatt cnases. It tnt purDON of 
sue11 Ottermrnatrons • an ev&Juauon of .. mootlt" so-a '" 
solution. s.gntfam unaereatcmattons ot moDilly may rt~un. 
aut to COIIOICSII UIOCI&ttons. On tl'lt otl'ler nanG, If tfte pu~H 
of suc:n lillratcon 1110 Cltttrm•ne truly atssoNed IQUIOUIIDIC:Iel. 
tne pa&SaQI of COllOidal mattnatlell tl'lan 0.~ tnte:nH\1 1ft IIZI 
m.ay result 1n tne overtsttmation ot diUoi'IIG conc:entrauona 
(Bergsetn. 1913: Ktm tt &1. 1984: wa;emann tna Btunlkllt. 
1975). Ktnnecl'f tt aL (1i74) founcl errors o1 an oroer of 
r1WQnfti.CII « I'T'CI'I ., N GIIMTWiaOn 01 diiiOi\4G CDN11N IUIIic:ll .. 
ot llumnum. 1ron. manpn ... &ncltnancum USif'l9 0.~ lftetOn 
llltrltton. Soui"'N of error..,. aMbuted to filtet put~;t of 
f1ne~ratnecl c1ay panidel. AOdftiOnatly. lirrrauon of anozc 
grcuna-water samctM 11 vety dltflc\.111 wrtnout 1tan oziCIItiOn and 
coUoJO tonmauon. caullft9 a removal of Ot'I'IIOUSty CIUOIVecl 
SI)ICteS !0 01 Mel'ecl. Filter 10101"9 ana CI09QinQ of DQrel Wlll'l 

''"' ~nc.ea may atso occur. reauClng tne nomnat StZI 
(Oantttaon. , 981 ). FiltratiOn snould oe vllwed u onty one 
aooroac:n for Ottermcncng tne '1rue·· sotutton ;eocntm~~try of 
grouna water, II1G otners snould oe ~lied wnenever potltOII. 

PurpoM of Sampling 

t! :S :I""Co~ant lO IOtntlfy !I'll OUI'tiOSI Of ;~:ui'!O•Wiflf SaiTI)Itng 
oetore O«ISions re;ara1ng f1:trat10n. centr.~ugat1cn or otntr 

2 

:~ase seoa·ar c~ ·ac~~ c~es are -ace < • · • ·a· a·- ·c ·-. 

-co .. ~·, -· --~·a,....·~ar·s -· ·- -e·e- :, -- :. · · "' ···. •· ......... · .. , · ......... · :;) ..... ~: ... e: ... s 
;eoc~er"'IS:ry' ~-e •c,:cw,rg ::e~ :-: ::~s a·e as: .se·. : · 
c:::-:s.oeratiCn ::r :r::s ss.-a 

21 

3) 

-::::a, C:::-:a~·-a"": :..:ac ::l!' ~- · , : _ - 9 :· 

Acli .. lfer • ~001,8 • --:: a S:-e:: es 

~001:e ~)8c:es • :)ss.::·,ec. S.s~~:ec 
Soect::i 

JJSSOIVIC • =-·ee ,:-s- -:·:a-::::-: ezes 
• i..OW Mc,ec;..,r r'ie,;·· :·;a~::::-: exes 

:4) S10Soenoeo • AC:sc~c • ::l·e::: :a:ec • 
Po1y~nc. 1"11g!" Me ec. a· •\a ;··:-;a-:: 
Complexes . 

For an assessment of ..,oculty. a .. -:::: e s:ec:es - ..;s: ::l4 

cons,ae~. ii'!CIUC:Jng susoenae<l oar:.c:es ac:. -;as .ics: -:>e-:s 
~or ccntarnnams. 'Mlclt n01 au S~Jscenoec s.oeoes -av "808ssar~V 
0.1Uf11CIII'!tly moOIItOrtOIIC\OOOSI a naa,l!", "·51< a::or.$81'\ii: ·,e 
agproac:n 11 prooosea .at thiS !lmt until ~ore oet:r:,t:~• oa:a are 
avaci&Oie. Contamtnant transccrt .,ooe~s wn1cn aa::c~nt fer ar 
aadtttonal aQueous mootll colloJOal onas• '~a..,.• oeen orocoseo 
oy Avogaoro ana OeMars1ty (1984) ano E-118'0 ar:c Bengss::n 
(,988). 

A I)M~ OO!tCOW '" a ~11ng effor. to~ :est1ng a g•~•~ca~ 
SI)ICIItJOn moCitliS to otlta1n estimates O! :·1 tree ~o~a~:v11:1s 
01 tl'lt mljor and trace etemtnts 01 ll'!ttrest. s,nc:. tl'ltrl are 
retatiVetytew eastly pet1ormea ana1yt1ca1 crcceou!"'l tor ,.,ax,ng 
t!'lele expenmental estimates. an artemauve oroc:eaure 15 :o 
ttlt tne anllytteaJiy determtned o:sso1veo cor:centrauons wltn 
modll prtdccttonstnctuding t10tn trH ana c:mo~xeo soec,es 
Mol'8 ana mol'8remtetaltnvestc;attons are utliLZJn~ sucn moot1s 
to makt preacrtons aDOut comamnant oenav,or caseo on 
dlsaotved concentrattons. rr IS not tl'lt curt>Ose ot :rHs reoort :o 
suggest now to pel1crm tnese analytiCal aet1~-at1ons. =:..:as 
noted aoove. the use of a o.•s mcrcn f11ter as ~~• operatJOI'al 
aetlnrtlon of HdiSaotvld" may oe 'nacorocmall. Anat)11oa1 
ttctlnJQull suc:t'l u JOn llltetl¥1 e~tetrcots. :on excnange ana 
polato;I'IQIIY may 01 mol'8 ICJC\.If'lte. ~tseart:n UIIIIZJnQ tMISI 
ancl other ttennJQues to corTetaw "dtSSOI\/10 .. wit!\ filter st:e os 
recommended. 

It one adopls ttlt conservative acorcaen wrtl'l no 1ittratton !or 
oontamnant ITICDIII'y .wna.on.. ~IMO 11'!'1:)0r'..3nc:e IS 0~ 
on proper wt1 c:onsrn.aot~. and ou~Jn; ana ~ung pt'OCICurtS 
to ellmnatt or mcnunze sources ot sa~11ng art1l ac:ts. 

Soun:ee of Sampling Artifacts vs. "real" around· 
water Environment 

The diStu~ance ot me sucaurfac:. env,ror-~nt as a ,., ... , :• 
well conatrucuon and samot,n; proc.aures cr1sents ser-o.;s 
OOitac:tll to tnt lntt~ttatlon ot grouno-water cuauty ·es~1:s 
Some Qe9rH of dllturoance ot natural conOltlons IS 1ntvrtac1t 
However. the tmpacl of 11T1Qro" .. rwell ccnstn.~Jon and samoung 
ttctlnJQuel can permanently b~l the usefulness and 1ntegnty ot 
wttll u san"C)tlft9 poems. Several aii)Kis or weu constn.~1on 
and samplift9 proceGU1'8SITIUSI oe carefully cons,aer.a to avo1c 
trTOI'S assocsated wrtn t!'letntrOduetton ol'o!"'.gr. :artctts sr ~:-a 
anerat1on of aiTI)llnt suosurtace cono~:er:s wn1c:- may a~ec. 
~aturat drsso1veo or susoenoeo mate~a1s. 



~. oes~r;~ : ... :h!""t;. a~o :~:"".str'w~ :: :' ~onttc"·~; we11s -:a..,• 
::>eel"' oOe~"~t:'·ec as ~~~c;.1ar.y tr.'CCI':.i ": s:ecs ,, :~• :o,;te:cr :~ 
,..oreser:a:-ve Nilt' :~em•stry arc • ··c~IO<,;tC :a:a S.11e'A 
'8181"11""CIS •a111 ~~~Uilec2 l~t --:~tro"!IZi(IQI"' O! :;)C!~ ••e 
:·s:"~al"ce a:-c :·e ,r::~ocruc:tJon c1 •:re~l" marena1s L:SE?A 
:swE:=~.;;s.: · ·;as San::e•ona. et a1.. • 983. 9arc.'o~"a era:. 
·;as :::eca:.se :· :·e :lcrent1a1 rmcac: C~" warer :l"ti'!'•S!.')' i·e 
RCRA ~ec·:- ca. E~•crcement Gw•aance Oo<::..~ment :USE?A. 
CSWE:::;.;gs: " "9861 S"'QQIS!S !Mat !I'll Will :'!'IUS! IIIOW •or 
s•:r!;c·e"l ;~::::.ro-wa!er •·ow tor saf!'OIII"'Q, mtrlr""!tZt cassage ot 
'or-a:.o!" -a:ena,s ":: ·~• we ... i!"C axn,ort su!f:c:ent str ... c::.:ral 
.l"'tegr:y :c :re11er: c:::laDSt ot :ne 1ntaKe stn..c:ure 11 snou10 ce 
recogr1zeo. ~"owever. :nat tl'll we11 must !1rst crov101 a 
·eoresentat;\le nvorauuc ::onnec:tJon to tne geOIOQC !orm&tiOI"' of 
·r:terwst. Wtt.,out !!"t assurance of ti'IIS n~rauuc: 11"1tl9nty. t!"le 
wa11r C:l"lmrst"'f il"'tc~atlon ~nnot Ollntert:)rlleo 1n 1"111at1on :o 
:ne oyr:amcs ct :Me 11ow system or tnt transoo~ or cnemca1 
CQtl$1rtuents. 

More soecrlc t;t.:JOance 11 tl'te,.forw necessary ro m<untarn or 
restorw tne naturar nyorauuc: conGuc:tlvl!y of !I'll rormatron •n I I'll 
vcrnrty ot t,• S(;rMn.a oortron of monnonng wells tnl1)ugn tnt 
dnlll'lg. consti"..JaiOn ana 01~ I:WC8GU,.... The ll~tmurw 
on water weu rec:nno1ogy ~n oe moat neiOI'ulln trHI ~ara arnce 
mtn1ma1 Otsturoances ot tnt suosurfaca • a common go11 1n 
murmazJng ootn rne y•eld of war auocry wells anc:1 tPie 
recresenta!lveness of water sarrc11s ano l'lydl"'ultc: ltlformatlon 
fl1)m mcnrtonng •••• (Onacoll. 1 981). 

To insure tPie long-!e'"' lnteortry of rnonfton~ wells.l)anJCUiarry 
Wftl'l ,..lcec:t to IICIUGinQ IOI'WIQI'I l)al'tidfl and permm!nQ tl'll 
~IUQI at ITIOCite (tt .. diiiOtM and IU~) CIOfQtnnltl •. 
spec:lfiC :tems ·~·en snould till OOMNeel n: 

1) If no llttmattvt to tl'le u11 of Clrtlttn; ITIIdl orflu10111t111. 
tnne matena1s must 01 rwmovea from t!'!e wei bate anel 
aat~CintiOm'.aliOnS ~ ca.wfUI well CS...IOptTW'It (Ortlcol19M). 
nus gureance at so 1001181 to Ull ,.moval of the lOw petmeiOtlfty 
"Sitln" Wl'ltc:l'l IS ~UMG I:Jy IGI'UIOft, OIICWIOn lncJ lftVUIVI 
mUGa wncn may seal tne w.U DOrw from tl'le ecrMned lnteNal 
ano Cfu rn attu oetermtntnatiOftl ot hyGrauile conCIUCtiYfty (Fauar 
anG a.t.rcer. 1 i84: Moenc:n 1ncJ HIIM. 1 NS: FIUIIII'td Mercer. 
1 915). Pl.itTDnQ rz• OUMg GIWIODITWI Jnoull bt ~ 
anG care snouto oe ~"'" not to exCMd m.e ,. .. CluttnQ 
purgtn; or samoung 11nce tunneraeveiOOINnt ana well daiMO• 
may aggravate suscenoec:l l)al'tJCUiate ano tu,_.y ptQDiernt 
even rn gl1)peny oes.gnea welll. -

21 'P1e emcnac:ernent of ;routJ anG .... to uae tne 
$CrMneo .r::lr'-1&1 must bt CIIWfully oone. The use of t~Wrnt 
PIOIS ana !reouent d'lecK1"1 of tne C31f)tn of lmptiCI.,.,t of 
etay or cement groiAI ou,.. well eonstNCtiOft .,. ~VC~nQty 
tnccura;ea. 

ft • 1110 II'T1)Cnam to :aM ~to folow rTWU-=nt'l ;uldlllnee 
on tne nyorat1on o! cement or upanoln; cen.nt u ;routs or 
SNII. ~war aaan~on ana QI'W2t'IQ ot ClfTWW CiiCIIT'C)OM"'tl 

or rrc.nu 111e to rrwe tal tMIC.ql andng ---~ ~ 
~· tne weu·s ,nreomy (Evans anG Ellinoton. 1 tat). 

ll Cas1n9 ana setMn matenaJt must till se-=recs to rttltn 
tnetr Jnte;rny 1n tne SYOSurflc:e envrrontnlnt (t.l .. avotCI 1ron. 

3 

s:M•·. -:1~ -:ze ::.as~:: "'ate• sa-o es a·:: "L'e ··a~ s::·ea· 
~Dentl"t;S a•e ~o: ·ec·.cao oy ~,..., o ..... c:.o :· ::":~:·::·:c.:-; 
~~ oy :::~cress.:~ JSE?A. OSWEi=i-i95~ · · ;a6. --ese 
et1ee1s :a~ ~=~~eo oy 'IDe&t Otter- ·a:c·s :~ • s~­
~yc~a~.c ::~c:.;::-::v;:y :"'" :~• ~.oser~.;J •e :• ... , "'' 
~ .... ~oo,.,m arc ·ec1~ment ot :re we" s~::.c oe :O~'SIOe"lK' 
4 Olttr·::•a:~o.~ ::· s.g~:1ca~: ::-a,.,ges r "'¥C."i:. rc :::~c.c: ·• •• 
are ooserv1o E-a:;c wattrllvl~rtaOt1"9S a·: s .. coe~ :~a.·;es 
r !L.r:::ltOi!\1 ::• ~ •. ;~~9 Ol"av•or ::~ ~o~::::···; NtilS :l'·:· ·: 
samo11~; art war"lii"Q SJQns O! i:ICSSttHt•oss :· -arerat :"::e;·:y 

4) Wetl 01119~ 'unoamentats wttt~ "'gar:::~ :"t se·ec::c~ :• 
a ''"'' cac:x ana scrMn Sill arw lt""<l~9 :·e ""'c:s: r-:::c~a~: 
•Slues :n oot&1n1n; •ecresentatiVI .,yora~.:•c a~c watt• :::.a .. ~·~ 
tntormat1cn. ~. exCJuston ot ftnts. ctavs a·o s r.s :a~ ;)e 

acn11v1C1 oy se•ect1ng tnt graJn·Silt orstr·o;.~:c" •or ~-a • .. ,. 
oac.11 oy mullroryu'lg tnt 50-oercent reta•rec: s.ze of :"e • "•s: 
tormauon samcte oy a tac:tor of TWO (Or~sc:o:! • 986'• Tre • ~e· 
c-aCk matinal snou1a 01 c~tanea ana wasr-eo ••ee ot ';•es ·: 
tnsure tnat extraneous eontam.nams or ca~tc:;es are re:T>.C:\IeC 
The wetl sc:tMn SlOt 001n1nqs snouJO 01 CMCSin ro •era11" ;c•·. 
ot tnt f11ter 1:1101 mate~! at!er OIVtiOcment II" ,.,.,.,., ~ac~~:ec 

Willi It may Of aCI\'IIIDIIIO lflfet a SCtMM Slot SIZe Wr'IIC:" W·t: 

reta1n at 11ast 50'Y. of the ltnest matena! 1n tne scrltl"'tc 
interval. Mtn1m1Z1MQ slot sc:t11n w1atl'l nowevtr. otten •acs :: 
greatertll'l'lt ana ener;y spent In weH dlvllooment. Tile I" teo ( 
to oocument well c»vetopment proc:eaures cannot ~ · 
0VIrtl'r'IC)I'IUIZec2. 

Maintenance of tl'te nyoraulic oertormar~ce of mcnrton~ wtlls 
anG tl'le connecuon Of wells to tf\e zon11 or greattll n,crauuc 
eonouc:twtty, wnerw cornamll'lant transoon 1s most procao,.. 
SI'IOUICI l&.IIIIOUIIImpGrt&nct tO trll COiilc:tiOM Of ,..OrtMnt&tl\le 
water Qualfty aata.. 

Purging lnd s.ntpllng 

Water trill ~Wmatnt In tPie we4t cuing t»twter~ samo11n9 penoos 
II unrwPI'tMntltrve ot water In tf\e rormatton ocoosne tne 
sc::neneG 1nteNII. It must l)e ,.~ I:Jy CIUI'JIMQ or raolatea 
trQm tnt COIIIC:fiG s&IT'Qie Dy 1 P~CMr atr~n;etNM onor to tl'le 
oollebon ot ~..,.,...., ..,... weer IIYII I'NOrnqs 
mull l)e rnaoe carlfuly to avOid tt1e Clisturoance Of """ or 
ptK~p~tates wnct~ may emer or form'" tPie well out tO d'lem~l 
raac&IOns or met001al ProctiMI anelac::cumu1111 on"" 1nt1nor 
walla of tf\e well CU"'' ICfMn or 11 1111 oonom ot 1ne well. 
Slmilatty. ••slmOOrtant to ourvem•ltiOnlnt water at flOw rates 
t:leiOW ti'ION UH0 tn deYeiQpmlnt tO IVOICI funner QeVfiODrntnt. 
well ClatnaGt or tl'le G'lturoanc» of accumutatld eoms•on or 
rtaeliOn ~OGuCII '" tl'le ...._ The Ull ot cen11n sarnoung 
~. l:)artJCUIIItY Dailefl anCI alr·fll ltrlnQitnlml. SI'IOUICl 01 
CIIICOura;ea Ill oraer to avotG tne entra•nment ot suaoenoea 
muena11 wniCI'I arw not ,_..NntatiVt ot mootte cnemca1 
constituents tn :ne formauon of Interest. 

A r1011 ot caut1on anould tile ~ to encoui"'Qf I'IOftntve 
~at rn)niOMQ ... onot1D JUCI;~ IN~-­
Of aetermrnauona of ttyGrautcconouc:tMty. water llvtt reao1nos 
4nd water Quauty esatL Tht effiCll of tnt 1ntv«1D11 ·'trlum• · 
Clue to antling. seallft9 anc:IGI\fetoprntnt of mon«oq wells ~n 
l)cU OONIVIliGnl of WI* c:Mmlltry until lftl IUOIUrflce IS 
IIIOweCI to IQUtlibtlle IUfflclenlly (Waur. 1 983). Eltitnalll ot 
tnt tltnl to act~teve IQUdibrltiOn vary IUOitlntlllty. ~:~~ncu1any 
wnen onlltn; tluiCII are uiiG '" l'ltgl'lly permeaD• tormat:pns 



a·:~s:. · 384 :::~sec:! ·;eeL -:ewe"'' :>e•:ccs or ,rtHocs :o 
se11era1 ~ontr•s ~.ay :>e necessary :>eto•e ever -a•or C!"':C 
:::-s:-:.e,.:s :: ;~:::.oro ,rtlttr ec:.o::.o~a:e ::: :l~tv1c:.os -eve1s 
8a~a,ona. er a: . • 388). 

~ecommendations for Samr:~ting 

~ ;e"'eral :·e z::~e ot rrerest ,..:.os: :>e ~so:a!tCI. tnt SII'"'Oit 
;).~oec SiOW·• ::; ~:~.~:ze :..;."::):0~)' a.'1C Sli'!'\Ciit CCIIIIC':tCI n 
s.c· ~a~•er as :: 8· -: . ."'a:e 8

1 
aM CC1 ucrar.;t ,rtrtr. !!'It 

a:~s:r.ere Nc ~:;:.-a::cr ~::r m<:OIIt metals otttl'mlnat:on :s 
•ecor-menoed ~ tne ur:Mer.o va1ues uceea mu•mum 
c::rta~'"''"'ant '•"'' corcent~at10ns tor ;~ouno-water auauty, 
aoc;:;c'1al ana1yses ano re~va1uat10n ot samoun; al'!tfa~s are 
•eo~.;,reo. rt sl"o~.;•c :>e e:"T"Onas.zec :rat tr.reme al1ferencts 
:>erweer Jnl:rtereo ano : . .!5 mm 'lltereo sar:'lolts aces not 
;)1'9C-.oe t,. use o! Jnl:l!e190 aata lor nsK u.sessl':'lent d«::laons. 
s,gnrt•cant oaniC;.;Iate moo111ty may oe occurr:ng at sucn a Sltt. 
anc aoott•onal ana1yses watn otntr il1'9trf1rtl~ 11.g. >0.45 mm) 
..,ay oe most aooroor.att grven tne current s.zt tstltnatts for 
uooer 11m1ts lor mooa!41 partJC:IeS. 

lsolataon ot :ne samcung zone IS ntCtssary to m•n~tn&Zt tnt 
Purt;e vo1u~ as well as to m1n1m1Zt a1r c::~ntact. Thas IS 
tSC*:1a11y •rroonant s1nc:e Er.t0H conoruons of tnt formation 
watt~ are notor.ously sens1tave to OISSOI\Iec:J gases content 
lnflatat>ll pa01.1~ can oe usee to acr11eve ISOlation ot tne 
samoung zone. 

Pumping for S.mpl• Ccll«:tion 

tt IS recommenoed t~at a OCISitiVt d1sotac:e~nt oumo can oe 
:.~secJ. Othertyl)es of samolt ccnectJon (e.g .. Daiii"Q) maycau11 
c•solactment of non-moo•11 P&I'IICIII or Slgnlfcantty wr;rounCI 
water c:nem&Stry 1eaa1ng to co1I01CI formatiOn (e.g., vacuum 
pumos). Sur;11ng must oe avoaa.e~. ana allow raze 11 CIOH to 
tr:e actual grouno-water Mow rate snouiG oe tft1)10yeCI. 
A01now..ag1n~ tnat tn1s may oe ·~ossoe or lmot'ICIICal 1n 
some ,,stances. a cumo•ng flow ratt ouea on tftl 11near 
grouno-water flow rate ana ooen serw1n area • propoHG. 
wnere 

;:lumc•ng !low rate -••near GW flow rate 1 2 1 scr.en m. 1 
well raCIIU'- 1 1 0 

Wl'l1tt an 1M1a1 aocrt111maUon. flow ratH arounG 100 mllnwn 
"'ave oetn usec:J to s~uuy samp~e grouna-watltl 1n a 
c-.•eSQtnt mOCit. 

Aocr.•onat researcn :s neldeel 1n tnil area. artiCUiarly wrtn 
·asoect :o tnt aDQroc~ttniU o1 tn~a genenc eQuation. An 
~•~oens:ve llow-tnrougn type otllllt·YO U1111Ztng tnllaporoacn 
was oescnoe<:~ oy G~"K' ana Sc:rlocx ( 1 il8). 

Monrtonng of the oumoeo grounCI water for Cltsaotved O!y9tn, 
ten-cerature. conauctJVrty ana gH alGI '" tne '""~atltlon or 
tsta:>Hsn~nt of grouno-water OIC*grounCI aua111y. GICt'lwenCI 
ana co-wontt" rpe~ona~ communicatiOn I '1illl OOIII'VICI tnat 
t~.;~ Clmt11Snec oramatcally aner C>rt1101'19«< ou~. c::".angJng 
s1m11arty. annougn poss•Oiy more SlOWly, tnan otnerwaterauauty 

' 
::larar-.ere!"'S · e ; . :::t. ::~o..;c:-::v:ry An'!"'~ a. as: -a:e ::~: :se: 
·:~::...-e ct ;,.~.:-:~ ~•cessary :o c::: .. c: ware···:~ a·::- • .::­
s arC..;!"'C :wo : . ...-es :!"a ::.~• '1Cl1.:rac :o ;e: :::,a:aa ... a .es ·:· 

:!":e aoo-.e .:laramettrl 

No ~iltratiott for Mobil• ~r.ction O•ttrmln.tion 

~ose sarr:o•ts •ntel'lcec ::: 'no,catt :."'t '1rOOiit s ... os:arce :ac: 
S:'lO~.;IC .,ot :>e Mer.o. S:aos :c ;,restl"..l :re1r r:e~.""ty s .. :~ as 
aclort.calior.. SMu•c oe oe11crmec as seer as :.Jcss.o.e 

Atly f1rtratlon lor ISllrT:atiS Of CISIOIY.C Si.OSU~Ict SOtC:IS 
•oaas snould oe oerto~c 1n :ne flt10 w•tn ~o a1r :;or:ac:-: a~c 
;mme<llate crestrvauor ano storage. In .. :ne pressure 'lr.ra:.::" 
11 oest wnn as small a t1lter :>ere s•z• as crac:-:c.aily OOS.SIO,. ~ e ; . 
0.05. 0. ~ 0 mcron). Us•ng a sma111r core s.ze Mer w111 -.o· .. :~e 
longer samo11 cclllctiOn tJI'T'II. •ncreas1ng :ne n~~e~ tor au u:::u­
SIOn trom tnt samp1e (Luen ana Cl'lanaser. ~ 982: Ho1m tr a1.. 
1 988). Potyc:.art)Onate memcranl·tyl)e flltt~ w1tn uniform anc 
snar;~ SIZI cutoffs are reccmmenaea to mnu,-.zt oart1c1t ~oao­
•nQ on tne fitter. Altnougn I'T'IImcrane ttrters are more crone :o 
Clogg1ng tnan IIO.r·IYQI filler$. tnt uniform core SIZI. use of 
Cll&n1ng. atiCIITIIniiTIIZitiOn Of ICIIOrtltl'il IOIHI from tnt sai'T'CII 
rena to amptOve tne orecas10n ana acx:uracy 1n tnt an&Jy'tcal 
oata. The hiler notaer snou~a oe ot matt~l COITClltlbll wit I". tnt 
rrlttall Of 1ntertst. HoiCie~ ITI&Ot Of StHI a,.. IUOitc:! !0 
ccrTosacn ana may 1ntrocuoe non-tormat10n metal& to s&ITCIIS. 
L..Mgt 01ameter filler no101t1 (e.g .. > 47 mm) are recommenaec:J 
to reauce ctogQl"Q ana 1)0,.. SIZe reouc:rson ano tor 1111 ot litter 

· ~ reocac:ement. The u11 of OISOOiaDII 1n-Hne ""'" art 
suggestiCI for conven~enc:e If ot sufficaent oua11ty. P!"'wUM19 of 
tiftltl snouiG oe roU11n11y oertot'I'TWCI. We,., oy Jay ( 1 985) si'lows 
tl'\11 v1rtually all titte" reaua,.. 0rewasntng to avotd satTCit 
c:omamtnat~an. 

OuaJtry assurance ana auaJrty control C~Cemts 1nereas1ng1y 
1moortam wnen aaopt~ng tnt aoove recommenaat•ons. The use 
of fitiG o~an•s ana stanaarcs tortae1c satTCung 1s tsltntlll. F'>tiC 
otanu ana lt&naai'OitnaOte Quantnatlvt corrtct1on tor ocas out 
to cctiiCtiOn. storage ana transoon. Anatys~a of me lil!trs 
tntmsti\IISanG tl'\ttr OaMICutatelOIC IS SUQQISIICIIIa ChiQ( On 
mau oallnc:e ana lillr&tlon effects on soua~sotU1ton separation 
eff~CJ~ncy. 
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ANALYTICAL RESULTS 
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l\-IETALS/WET CHE.,IISTRY DATA ASSESS.ML"~iT 

PROJECT :\0. g9\1C!l4V 
LABOR.-\ TORY --ESE-/-/.!;(.·?< 

!....AB PROJECT :\0. :..' ;.--;;·c....,._, 
:\0. OF SA~1PLES/ 
MATRIX .1 :z ·- ,;, ,. , , .,. >-=J., )? 

SITE ~'LT.-\RACORP SL1'ERFC~rn SITE 

RE\'IE\VER "'-.·c.; ... "7.:.; · (.._ -, ,;=­
REVIEWER'S NA~fE ,...,J, ;w & .. ?-i. ~:-
C0\1PLETION DATE '.7 · ~- -~ 2 

J2ATA ASSESS!\fEYT Sl.T~L'fARY 
,,,,_- }t ''1(....-J;.. , 1 • .:'' .' t',... 

(, ,~ 'c.: ?C ~C' ? ... ,_. :;'h,_· 

ICP -AA- Hg -eN- OTHER 
.!1 ' :> jt;'_ 

1. HOLDING TIMES ./ / ._/ ./ ~ 

,., 
BLANKS .I _L .,/ ./ ... 

3. CCV / / ./ ./ 

4. STANDARD MATRIX SPIKE .._/ I / ( I l ... 
.,.t:. 

_L \/ ._/ - / 
5. MATRIX SPIKE ~ .. -

6. 
5CS /OCS 

OTHER QC ,/ v" v ..,/ 

7. OVERALL ASSESSMENT (_) c c cr~. 

0 = Data had no problems/or qualified due to minor problems. 
M = Data qualified due to major problems. 
Z ,.. Data unacceptable. 

X = Problems, but do Dot affect 4ala. 

ACTION ITEMS: 

COMMENTS: l I) ·1M ·xd?r ,. 3 '•' ''"• ., .:; } - D ,, (, (? ,~,-" ·% j 4.-·· 11&4", c s:- r) ,. G~<..,c L'; d 

J-ot..,..;~ ;:J..c~~~~ Ut=,]-T:17r. I gr·;;t a--(·-t=a-as-t'"e d :6..77it.r:? ;.~ .2CL, Ltl'M "" 
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March 18, 1993 

Dave Pate 
~oodward-Clyde Consultants 
2318 Millpark Dr. 
Maryland Heights, MO 63043 

Dear Mr. Pate: 

Subject: NL/Taracorp Superfund Site 

Reference: 9303044 (132875-132891) 

-' ... 
.I 

Enclosed please find a report of analytical results for seventeen 
(17) samples received by ORTEK Environmental Laboratory March 9, 
1993. The samples were analyzed in accordance to the Chain of 
custody form contained herewith. We experienced a minor anomal~ 
during analysis, described in attachment 1. However, we do not 
feel the enclosed results were compromised. 

Should you have any questions regarding this report please feel 
free to call me at 1-800-236-4067. Please have both reference 
numbers listed above available when making inquiries regarding 
this report. 

Si cerelt2 . / 

-_;.·-....lo-. Afo• enn~ Pensoneau-Fazio 
Project Manager 

Appr/al, ~ 

J~~/.v.~ 
. .John Burnett 

/Laboratory Manager 
/ 
' . 
./ Enclosure 

c: file 
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ATTACHMENT 1 

1) A higher detection limit was given for the selenium analysis 
of samples 132883-884 due to sample matrix problems 
encountered. 



INORGANIC CASE NARRATIVE POR MITALS ANALYSIS: SDG WM1f101 

:.AB NUMBER CHAIN OF COSTODY I.D. EPA NOMBER 

132875 WMW112-10GGWB 132875 

132876 WMW106-DOGGOOW 132876 

132877 WMW107-SOGGOOW 132877 

132878 WMW109920GGOOW 132878 

132879 WMW109-10GGOOW 132879 

132880 WMW103910GGOOW 132880 

132881 WMW103910GGOOWM 132881 

132882 WMW103910GGOWX 132882 

132883 WMW108-DOGGOOW 132883 

132884 WMW108-DOGGOWD 132884 

132885 WMW104-10GGOOW 132885 

132886 WMW104920GGOOW 132886 

132887 WMW107-DOGGOOW 132887 

132888 WMW111920GGOOW 132888 

132889 WMW111920GGOWD 132889 

132890 WMW110-10GGOOW 132890 

132891 WMW101-10GGOOW 132891 

In order to generate the necessary forms for the requested 
Q.C. data, this package was assigned the SDG name WMW101. The 
software will not do any calculations without an SDG name. The 
Q.C. data was produced from our Telecations INC. EFM90 software 
program and was generated from the raw data. This was acceptable 
according to cynthia Pavelka of Woodward-Clyde Consultants in a 
phone conservation with myself dated 03/10/93. 

Higher less than values were reported for two samples for the 
Selenium analysis. In both cases, the negative instrument readings 
obtained exceeded the absolute value of our established method 
detection limit (MOL) of 3.0 ug;L. The samples affected are 132883 
and 132884 which are field duplicates of each other. In an attempt 
to keep the less than value within the Woodward-Clyde reporting 
limits of 5.0 ugjL, a times 1.5 dilution was analyzed. The results 
were still outside the absolute value of our MDL. A times 2 and a 
times 3 dilution were tried with similar results. The times five 

O~COul 

( 



dilution worked and was reported. In all dilutions as well as the 
original reading, the negative instrument readings obtained were 
less than the absolute value of 5. 0 ug;L. Sample 132883 was 
Ortek' s internal Q. c. sample for the Selenium analysis. The 
reported Selenium spike recovery of 68.3 % was done on the times 
five dilution and is within our established control limits for 
water matrices. 

All analyses were performed using SW846 protocols even though 
the forms indicate U.S. EPA- CLP. The forms can be interpreted as 
follows: 

Form II (2A) is the Initial and Continuing Calibration Verification 
(ICV and CCVs). These forms contain the percent recoveries of all 
the calibration data generated for all analytes during the 
analysis. Also included is the true value, the found value, and 
the method (M). The letter(s) "P" indicates ICP, "F" indicates AA­
GF, and CV is cold vapor (Hg). They are paginated in chronological 
order with each page containing a maximum of two ccvs. 

Form II ( 28) is the 11CRDL Standard. for AA and. ICP". This form 
contains data on a low level standard that is used to verify 
linearity near our MDLs. This standard is analyzed for all SW846 
protocols and has an internal control limit of 50-150 %. A true 
value and what was found as well as the % recovery is listed. 

Form III (3) are the "Blanlta" foraa (ICB and CCBs). This form 
contains the values for all of the initial and continuing 
calibration blank data (ICB and CCBs) as well as the digested 
preparation blank value. The values reported are our MDLs and "U" 
denotes not detected. The method (M) is listed and are the same as 
mentioned above in Form II (2A). The forms are paginated in 
chronological order and each form contains a maximum of three cess. 
Note: ICB and all CCB data were within three standard deviations of 
the mean blank value and these limits are updated three times a 
year using 20 previously generated data points. 

Fora IV (4) is the ICP Interference Chect Saaple fora. This form 
contains a true value for solution AB, a found value, and the % 
recoveries. The limits are 80-120 \. These samples are analyzed 
to prove that the interelement correction factors as well as the 
background points for the 61E ICP are adequate for the SW846 Method 
6010 analysis. 

Form v (SA) are the Spite suple Recovery forms. These forms 
contains the spiked sample result, the sample result, the amount of 
spike added, the % recovery, units, and the method. The sample 
that was spiked is in the box at the upper right of the form. Each 
form has comments that pertain to that form. All spiked sample are 
within control limits. 



Porm VI (6) are the Duplicates fOrJR8. These forms contain the 
original sample value, the duplicate sample value, units, relative 
percent difference (RPD) and method (M) . The sample that was 
duplicated is in the box at the upper right of the form. All 
samples that were duplicated were not detected ("U"), therefore do 
not contain a RPD value due to the limitations of our software. 
The RPD would be 0.0 %difference for all analytes indicating that 
all duplicates were in control limits. Field duplicates were not 
calculated as instructed by Cynthia Pavelka. 

Porm VII (7) are the Laboratory control Sample forJRs. These forms 
contain the true and found values as well as the % recoveries on 
the blank spike/blank spike duplicate (BS/BSD) that we analyze for 
all SW846 protocols. The control limits are 80-120 %. 

Porm IX (9) i• the ICP Serial Dilution fora. Since all values were 
not detected ("U"), there is no calculated % difference due to the 
limitations of our software. The % difference would be 0.0 % for 
all analytes. 

Bold Times. The hold times for all analytes except Hg is 180 days.­
Hg has a hold time of 28 days. All sample were digested and 
analyzed within 8 days of receipt. 

Phil Scott 
Metals Supervisor 

O~COuJ 
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- SAMPLE ANALYSIS REPORT -

~o: WOODWARD-CLYDE CONSULTAN~S 
2318 MILLPARK DR . 
MARYLAND HEIGHTS MO 63043 

Attn: DAVE PATE 

Batch ID 
Our Lab # 

9303044 
132875 
WMW112-10GGWB 
GRNDWATER 

Report Date: 03/17/93 
Your Sample ID: 
Sample Matrix 

COLLECTION INFORMATION 
Date/Time/By: 03/04/93 10:05 WR/EP 
Location NL/TARACORP SUPERFUNDSITE 

Analys1s 
Lab# test Result Units Date 

132875 Mercury < 0.2 UG/L 03/12/93 
Arsenic < 3.0 UG/L 03/15/93 
Lead < 2.0 UG/L 03/11/93 
Selenium < 3.0 UG/L 03/12/93 
Thallium < 2.0 UG/L 03/11/93 
Silver < 9.0 UG/L 03/16/93 
Beryllium < 0.6 UG/L 03/16/93 
Cadmium < 5.0 UG/L 03/16/93 
Chromium < 13 UG/L 03/16/9J 
Copper < 14 UG/L 03/16/93 
Nickel < 23 C'G/L 03/16;'9: 
Antimony < 60 C'G/L 03/16/?J 
Zinc < 20 C'G/L 03/1.6/92 

:frj~ Signed ___ ~~~~~~-~~~----------------------- Date >/.!7/'lJ 
Signed _________________________________ ___ Date ______ _ 



fDRTEK 
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- SA."!PLE .WALYSIS REPORT -

To: WOODWARD-CLYDE CONSULTANTS 
2318 MILLPARI< DR 
MARYLAND HEIGHTS MO 63043 

Attn: DAVE PATE 

9303044 

.. 1 ...... 4K·.!.!~~ 

F ~ \. _. 1_.·..1'1>!-..IIJ'>-

Batch ID 
Our Lab # 132876 

WMW106-DOGGOOW 
GRNDWATER 

Report Date: 03/17/93 
Your Sample ID: 
Sample Matrix 

COLLECTION INFORMATION 
Date/Time/By: 03/04/93 13:25 WR/EP 
Location NL/TARACORP SUPERFUNDSITE 

Analysis ...__, 
Lab# test Result Units Date 

132876 Mercury < 0.2 UG/L 03/12/93 
Arsenic < 3.0 UG/L 03/15/93 
Lead < 2.0 UG/L 03/11/93 
Selenium 9.8 UG/L 03/12, 
Thallium < 2.0 UG/L 03/11/-J 
Silver < 9.0 UG/L 03/16/93 
Beryllium < 0.6 UG/L 03/16/93 
Cadmium < 5.0 UG/L 03/16/93 
Chromium < 13 UG/L 03/16/93 
Copper < 14 UG/L 03/16/93 
Nickel < 23 UG/L 03/16;93 
Antimony < 60 UG/L 03/16/93 
Zinc < 20 UG/L 03/16/93 

Signed ____ ~~~~~-~~~~------------------ Date .J(n(? J 
I I 

Signed ____________________________________ ___ Date _______ _ 
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- SAMPLE ANALYSIS REPORT -

To: WOODWARD-CLYDE CONSULTANTS 
2318 MILLPARK DR 
MARY~~D HEIGHTS MO 63043 

Attn: DAVE PATE 

9303044 Batch ID 
Our Lab # 132877 

WMW107-SOGGOOW 
GRNDWATER 

Report Date: 03/17/93 
Your Sample ID: 
Sample Matrix 

COLLECTION INFORMATION 
Date/Time/By: 03/04/93 15:30 WR/EP 
Location NL/TARACORP SUPERFUNDSITE 

Lab# test 

132877 Mercury 
Arsenic 
Lead 
Selenium 
Thallium 
Silver 
Beryllium 
Cadmium 
Chromium 
Copper 
Nickel 
Antimony 
Zinc 

< 

< 
< 
< 

< 

< 

Signed ______ ~~~~~-~~~?f:._ ___________________________ _ 
Signed ____________________________________ ___ 

Analysis 
Result Units Date 

0.2 UG/L 
26 UG/L 
87 UG/L 

3.0 UG/L 
2.0 UG/L 
9.0 UG/L 
1.9 UG/L 
5.0 UG/L 

61 UG/L 
66 UG/L 
92 UG/L 
60 UG/L 

180 UG/L 

Date 3/17(91 

03/12/93 
03/15/93 
03/11/93 
03/12/93 
03/11/93 
03/16/93 
03/16/93 
03/16/93 
03/16/93 
03/16/93 
03/16/93 
03/16/93 
03/16,~3 

Date ________ _ 

(j ' ( ,.- ,. 
'- - ~·\J G 



CDRTEK 

- SANPLE ANAL"iS!S REPORT -

To: WOODWARD-CLYDE CONS~L~ANTS 
2318 MILLPARK DR 
MARYLAND HEIGHTS MO 63043 

Attn: DAVE PATE 

9303044 

_. i~- .. '·Hi·~~~~ 

·~' ~] ... ~ .. ,~ ..... .,-

Batch ID 
our Lab # 132878 

WMW109920GGOOW 
GRNDWATER 

Report Date: 03/17/93 
Your Sample ID: 
Sample Matrix 

COLLECTION INFORMATION 
Date/Time/By: 03ja5j93 09:35 WR/EP 
Location NL/TARACORP SUPERFUNDSITE 

Analysis 
Lab# test Result Units Date --..-

132878 Mercury < 0.2 UG/L 03/12/93 
Arsenic < 3.0 UG/L 03/15/93 
Lead < 2.0 UG/L C3/ll/93 
Selenium < 3. 0 UG/L 03/12 1 "~ 

Thallium < 2.0 UG/L 03/11, 
Silver < 9.0 UG/L 03/16/93 
Beryllium < 0.6 UG/L 03/16/93 
Cadmium < 5.0 UG/L 03/16/93 
Chromium < 13 UG/L 03/16/92 
Copper < 14 UG/L 03/16/93 
Nickel < 23 UG/L 03/16;93 
Antimony < 60 UG/L 03/16;93 
Zinc < 20 UG/L 03/16;9: 

Signed ____ ~)~·~~~~~~~------------------------ Date J/7/u 
' 

Signed __________________ ~------------------ Date __________ _ 
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- SAMPLE ANALYS:S REPORT -

'To: WOODV.:ARD-CLYDE CONSC'LTANTS 
2318 MILLPARI< DR 
MARYLAND HEIGHTS MO 63043 

Attn: DAVE PATE 

9303044 Batch ID 
our Lab # 132879 

WMW109-10GGOOW 
GRNDWATER 

Report Date: 03;:1;93 
Your Sample ID: 
sample Matrix 

COLLECTION INFORMATION 
Date/Time/By: 03/05/93 10:15 WR/EP 
Location NL/TARACORP SUPERFUNDSITE 

Lab# test 

132879 Mercury < 
Arsenic < 
Lead < 
Selenium < 
Thallium < 
Silver < 
Beryllium < 
Cadmium < 
Chromium < 
Copper < 
Nickel < 
Antimony < 
Zinc < 

Signed ____ ~f~~~~~~~~-----------------------
Signed ____________________________________ __ 

Analysis 
Result Units Date 

0.2 UG/L 03/12/93 
3. 0 UG/L 03/15/93 
2.0 UG/L 03/11/93 
3. 0 UG/L 03/12/93 
2.0 UG/L 03/11/93 
9.0 UG/L 03/16/93 
0.6 UG/L 03/16/93 
5.0 UG/L 03/16/93 

13 UG/L 03/16/93 
14 UG/L 03/16/93 
23 UG/L 03/16/93 
60 UG/L 03/16/93 
20 UG/L 03/16/93 

Date J/t7/'J J 

Date _________ _ 
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- SAMPLE A~AL'lSIS REPOR':' -

To: WOODWARD-CLYDE CONSULTANTS 
2318 MILLPARK DR 
MARYLAND HEIGHTS MO 63043 

Attn: DAVE PATE 

9303044 ( Batch ID 
Our Lab # 132880 

WMW103910GGOOW 
GRNDWATER 

Report Date: 03/17/93 
Your Sample ID: 
Sample Matrix 

COLLECTION INFORMATION 
Date/Time/By: 03/05/93 11:00 WR/EP 
Location NL/TARACORP SUPERFUNDSITE 

Analysh 
Lab# test Result Units Date 

132880 Mercury < 0.2 UG/L 03/12/SJ 
Arsenic < 3.0 UG/L 03/15/93 
Lead < 2.0 UG/L 03/11/93 
Selenium < 3.0 UG/L 03/12 
Thallium < 2.0 UG/L 03/11, 
Silver < 9.0 UG/L 03/16/93 
Beryllium < 0.6 UG/L 03/16/9] 
Cadmium < 5.0 UG/L 03/16/9] 
Chromium < 13 UG/L 03/16/93 
Copper < 14 UG/L 03/16/SJ 
Nickel < 23 UG/L 03/16;SO: 
Antimony < 60 UG/L 03/16/93 
Zinc < 20 UG/L 03fl6, ;.: 

Signed ____ ~~-~_.·_.~~._ ____________________ __ Date 1/ 7/?J 
; 

Signed ____________________________________ ___ Date __________ _ 

--· 
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- SAMPLE ANALYSIS REPOR~ -

To: WOODWARD-CLYDE CONSULTANTS 
2318 MILLPARK DR 
MARYLAND HEIGHTS MO 63043 

Attn: DAVE PATE 

9303044 

... , ...... :q1 ..... ~~ 

~~\ ~, ..... ~ ........ !",-

Batch ID 
Our Lab # 132881 

w"MW103910GGOWM 
GRNDWATER 

Report Date: 03/17/93 
Your S'ample ID: 
Sample Matrix 

COLLECTION INFORMATION 
Date/Time/By: 03/05/93.11:05 WR/EP 
Location NL/TARACORP SUPERFUNDSITE 

Analys~s 
Lab# test Result Units Date 

132881 Mercury 3. 1 UG/L 03/12/93 
Arsenic 41 UG/L 03/15/93 
Lead 21 UG/L 03/11/93 
Selenium 26 UG/L 03/12/93 
Thallium 46 UG/L 03/11/93 
Silver 46 UG/L 03,116/93 
Beryllium 48 UG/L 03/16/9] 
Cadmium 48 UG/L 03/16/93 
Chromium 180 UG/L 03/16/93 
Copper 240 UG/L 03/16;:.~ 

Nickel 470 UG/L 03/16/93 
Antimony 510 UG/L 03/16/92 
Zinc 470 UG/L 03/16;9: 

Signed __ ~~~~~-~~~~---------------------
Signed_...._...._...._...._...._...._...._...._...._...._...._...._...._...._...._...._...._.... __ Date_.... ________ _ 



CDRTEK 
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- SAMPLE A~iALYSIS REPORT -

To: WOODWARD-CLYDE CONS~LTANTS 
2318 MILLPARK DR 
MARY~{D HEIGHTS MO 63043 

Attn: DAVE PATE 

9303044 

... ; J.- .. 4~- ~..!..!.: 

F~\ ~~~-~'<H • .Oiih" 

( Batch ID 
our Lab # 132882 

WMW103910GGOWX 
GRNDWATER 

Report Date: 03/17/93 
Your Sample ID: 
Sample Matrix 

COLLECTION INFORMATION 
Date/Time/By: 03/05/93 11:07 WR/EP 
Location NL/TARACORP SUPERFUNDSITE 

Lab# test 

132882 Mercury 
Arsenic 
Lead 
Selenium 
Thallium 
Silver 
Beryllium 
Cadmium 
Chromium 
Copper 
Nickel 
Antimony 
Zinc 

Signed _____ Ll~~~-~~~~--------------------
Signed _____________________________________________________ ___ 

Result Units 

3 . 1 UG/L 
41 UG/L 
21 UG/L 
26 UG/L 
46 UG/L 
45 UG/L 
48 UG/L 
49 UG/L 

190 UG/L 
240 UG/L 
470 UG/L 
510 UG/L 
480 UG/L 

Date --------------

Analysis 
Date --

03/::.2/93 
03/15/93 
03/11/93 
03/12 
03/11, 
03/16;'93 
03/:.6/93 
03/16/93 
03/16/9: 
03/16/93 
03/15/93 
03;16;9: 
03/16/93 
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- SAMPLE AN.~L'iSIS REPORT -

To: WOODWARD-CLYDE CONSULT~ITS 
2318 MILLPARK DR 
~~YLAND HEIGHTS MO 63043 

Attn: DAVE PATE 

9303044 Batch ID 
our Lab # 132883 

WMWlOS-DOGGOOW 
GRNDWATER 

Report Date: 03/17/93 
Your Sample ID: 
Sample Matrix : 

COLLECTION INFOR~TION 
Date/Time/By: '03/05/93 13:25 WR/EP 
Location . NL/TARACORP SUPERFUNDSITE 

Analysis 
Lab# test Result Units Date 

----------------------------------------------------------------------
132883 Mercury < 0.2 UG/L 03/12/93 

Arsenic < 3 . 0 UG/L 03/15;93 
Lead 4.3 UG/L 03/11/93 
Selenium < 15 * UG/L 03/12/93 
Thallium 28 UG/L 03/11/93 
Silver < 9.0 UG/L 03/16/93 
Beryllium < 0.6 UG/L 03/16/9] 
Cadmium 1900 UG/L 03/16/93 
Chromium 22 UG/L 03/16/93 
copper < 14 UG/L 03/16/93 
Nickel 170 UG/L 03/16/93 
Antimony < 60 UG/L 03/16/9] 
Zinc 7600 UG/L 03/16/93 

* - HIGHER DETECTION LIMIT DUE TO SAMPLE MATRIX PROBLEMS. 

Signed ____ Lt~~~---~~-------------------------- Date 3( 7/'1 1 

Signed _____________ ~---------------------- Date _____ _ 
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- SAMPLE ANA~YSIS REPORT -

To: WOODWARD-CLYDE CONSULTANTS 
2318 MILLPARK DR 
MARYLAND HEIGHTS MO 63043 

Attn: DAVE PATE 

9303044 
( 

Batch ID 
our Lab # 132884 

WMW108-DOGGOWD 
GRNDWATER 

Report Date: 03/17/93 
Your Sample ID: 
Sample Matrix 

COLLECTION INFORMATION 
Date/Time/By: 03/05/93 13:30 WR/EP 
Location NL/TARACORP SUPERFUNDSITE 

Lab# test 

132884 Mercury 
Arsenic 
Lead 
Selenium 
Thallium 
Silver 
Beryllium 
Cadmium 
Chromium 
Copper 
Nickel 
Antimony 
Zinc 

< 
< 

< 
< 

< 

< 

Analys1s 
Result Units Date 

0.2 UG/L 03/12/93 
3.0 UG/L 03/15/93 
3.8 UG/L o3;ur-

< 15 * UG/L 03/12/ 
29 UG/L 03/11/93 

9.0 UG/L 03/16/93 
0.6 UG/L 03/16/93 

1900 UG/L 03/16/93 
29 UG/L 03/16/93 
14 UG/L 03/16/9] 

180 UG/L 03/16/93 
60 UG/L 03/16/93 

7700 UG/L 03/16/93 

* - HIGHER DETECTION LIMIT DUE TO SAMPLE MATRIX PROBLEMS. 

Signed ____ ~~~~---·~~~------------------- Date 3/r/t13 
; I 

Signed ____________________________________ __ Date -------
1 " t · r· 1 ~ • ""' 
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- SAMPLE ANALYSIS REPORT -

To: WOODWARD-CLYDE CONSULTANTS 
2318 MILLPARK DR 
MARYLAND HEIGHTS MO 63043 

Attn: DAVE PATE 

9303044 Batch ID 
our Lab # 132885 

WMW104-10GGOOW 
GRNDWATER 

Report Date: 03/17/93 
Your Sample ID: 
Sample Matrix 

COLLECTION INFORMATION 
Date/Time/By: 03/05/93 14:05 WR/EP 
Location NL/TARACORP SUPERFUNDSITE 

Lab# test Result Units 
.;nalysis 

Date 

----------------------------------------------------------------------
132885 Mercury < 0.2 UG/L 03/12/93 

Arsenic 4.6 \JG/L 03/15/93 
Lead 13 UG/L 03/11/93 
Selenium < 3. 0 UG/L 03/12/92 
Thallium < 2.0 UG/L 03/11/9:3 
Silver < 9.0 UG/L 03/16/93 
Beryllium < 0.6 UG/L 03/16;92 
Cadmium < 5.0 UG/L 03/16/92 
Chromium < 13 UG/L 03/16;9: 
Copper < 14 UG/L 03;l6;9: 
Nickel < 23 UG/L 03/:.6 ':!~ 

Antimony < 60 UG/L 03/16/ 9: 
Zinc < 20 UG/L 03/:.6 ' c. -: 

Signed ______ 1~~~~---~~~~---------------------- Da te--==3"-'/:~'-.f..~...1..c.l __ 

Signed ______________________________________ __ Date -------



CDRTEK 
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- SAMPLE ANALYSIS REPORT -

To: WOODWARD-CLYDE CONSULTANTS 
2318 MILLPAR.K DR 
MARYLAND HEIGHTS MO 63043 

Attn: DAVE PATE 

.4J_..,.~x.~..:~~ 

F~\ _.:-'-J.'-'M-J,IIn-

( Batch ID 
our Lab # 

9303044 
132886 Report Date: 03/17/93 

Your Sample ID: 
Sample Matrix 

w"MW 10 4 9 2 OGGOOW 
GRNDWATER 

COLLECTION INFORMATION 
Date/Time/By: 03/05/93 15:05 WR/EP 
Location NL/TARACORP SUPERFUNDSITE 

Lab# test 
Analysis"-' 

Result Units Date 
----------------------------------------------------------------------

132886 Mercury < 
Arsenic < 
Lead 
Selenium < 
Thallium < 
Silver < 
Beryllium < 
Cadmium < 
Chromium < 
Copper < 
Nickel < 
Antimony < 
Zinc < 

Signed ____ ~!~;~--/~~~~-------------------
Signed ____________________________________ ____ 

0.2 UG/L 
3.0 UG/L 

43 UG/L 
3.0 UG/L 
2.0 UG/L 
9.0 UG/L 
0.6 UG/L 
5.0 UG/L 

13 t.iG/L 
14 UG/L 
23 UG/L 
60 UG/L 
20 UG/L 

Date _________ _ 

03/12/93 
03/15/93 
03/11/93 
03/12 
03/11; 
03/16/93 
03/16/93 
03/16/93 
03/16/93 
03/16/9] 
03/16;9: 
03/16/93 
03/16/93 

lt''(·f': ~ 
v\....J.L.:J 



CDRTEK 

- SAMPLE ANALYSIS REPORT -

To: WOODWARD-CLYDE CONS~LT&~~S 
2318 MILLPARK DR 
~~y~~D HEIGHTS MO 63043 

Attn: DAVE PATE 

.. : ... ""l..q;.~-.:.! 

F l, \ J; ....... ~"·•·~"-

Batch ID 
our Lab # 

9303044 
132887 Report Date: 03/17/93 

Your Sample ID: 
Sample Matrix 

w"MW 10 7- DOGGOOW 
GRNDWATER 

COLLECTION INFORMATION 
Date/Time/By: 03/08/93 09:40 WR/EP 
Location NL/TARACORP SUPERFUNDSITE 

Lab# test 

lJ 2 8 8 7 Mercury 
Arsenic 
Lead 
Selenium 
Thallium 
Silver 
Beryllium 
Cadmium 
Chromium 
Copper 
Nickel 
Antimony 
Zinc 

< 

< 
< 
< 

< 

< 

Signed ____ ~~~~~-·~<4~~-~------------------------
Signed ____________________________________ __ 

Analysis 
Result Units Date 

0.2 UG/L 03/12/93 
24 UG/L 03/15;'9J 
67 UG/L 03/11/93 

3.0 UG/L 03/12/93 
2.0 UG/L 03/11/93 
9.0 UG/L 03/16/93 
0.6 UG/L 03/16/92 
5.0 UG/L 03/16;93 

78 UG/L 03/16/93 
27 UG/L 03/16/9J 
45 UG/L 03/16/ ~= 
60 UG/L 03/16, 9 J 
91 UG/L 03/16 ~J 

Date -----------
(J "(f:'E 

'- - "" .. 



CDRTEK 
.. : ~·'"' 4t',. ~- ~.: 

E"';\ IRO"'-ME"';T Al LABORATORY F.!.\ JIJ-J«,.J,,.,-

~W..M.-s..t - - P.O. ... UU5 - - ~a.,.WI u.7-aG5"" 

- SAMPLE A!':ALYSIS REPOR':' -

To: WOODWARD-CLYDE CONSCLTANTS 
2318 MILLPARI< DR 
MARYLAND HEIGHTS MO 63043 

Attn: DAVE PATE 

9303044 
( 

Batch ID 
our Lab # 132888 

WMW111920GGOOW 
GRNDWATER 

Report Date: 03/17/93 
Your sample ID: 
Sample Matrix 

- COLLECTION INFORMATION 
Date/Time/By: OJ/08/93 10:27 WR/EP 
Location NL/TARACORP SUPERFUNDSITE 

Analysis 
Lab# test Result Units Date 

132888 Mercury < 0.2 UG/L 03/12/93 
Arsenic < 3. 0 UG/L 03/15;93 
Lead < 2.0 UG/L OJ/11' ' 

Selenium < 3.0 UG/L 03 I 12, 
Thallium < 2.0 UG/L 03/11/93 
Silver < 9.0 UG/L 03/16/93 
Beryllium < 0.6 UG/L 03/16/93 
Cadmium < 5.0 UG/L 03/16/93 
Chromium < 13 UG/L 03/16/93 
Copper < 14 UG/L 03/16;93 
Nickel < 23 UG/L 03/16/93 
Antimony < 60 UG/L 03/16/93 
Zinc < 20 uG/L 03/16;~: 

Signed ______ ~~~~~-~~;4~~~--------------------- Date 3{7(?1 

Signed ____________________________________ __ Date -----------



8RTEK 

- SAMPLE A.NALYSIS REPORT -

To: WOODWARD-CLYDE CONSGLTMJTS 
2318 MILLPARK DR 
MARYLAND HEIGHTS MO 63043 

Attn: DAVE PATE 

9303044 

J 1 J-.f~X-~~_:_: 

F .1.. \ J: J-J"R-Jq..,-

Batch ID 
Our Lab # 132889 

WMW111920GGOWD 
GRNDWATER 

Report Date: 03/17/93 
Your Sample ID: 
Sample Matrix 

COLLECTION INFORMATION 
Date/Time/By: 03/08/93 10:30 WR/EP 
Location NL/TA.RACORP SUPERFUNDSITE 

Analysis 
Lab# test Result Units Date 

132889 Mercury < 0.2 UG/L 03/12/93 
Arsenic < 3. 0 UG/L 03/15/93 
Lead < 2.0 UG/L 03/11/93 
Selenium < 3. 0 UG/L 03/12/93 
Thallium < 2.0 UG/L 03/11/93 
Silver < 9.0 UG/L 03/16/93 
Beryllium < 0.6 UG/L 03/16/93 
Cadmium < 5.0 UG/L 03/16/93 
Chromium < 13 UG/L 03/16/93 
Copper < 14 UG/L 03/16/92 
Nickel < 23 UG/L 03/16/93 
Antimony < 60 UG/L 03/16/93 
Zinc < 20 UG/L 03/16/93 

Signed _____ ~~~~~--·~~~~~--------------------- Date ~~ z/'1 l 
Signed ____________________________________ __ Date --------



CDRTEK 

- SAMPLE ANALYSIS REPORT -

To: WOODWARD-CLYDE CONSCLTANTS 
2318 MILLPARI< DR 
MARYLAND HEIGHTS MO 63043 

Attn: DAVE PATE 

9303044 

J 1J.~'-4n·~~~~ 

'l.\ ~~~-~~H-.011.,-

( Batch ID 
Our Lab # 132890 

WMW110-10GGOOW 
GRNDWATER 

Report Date: 03/17/93 
Your Sample ID: 
Sample Matrix 

COLLECTION INFORMATION 
Date/Time/By: 03/08/93 11:10 WR/EP 
Location NL/TARACORP SUPERFUNDSITE 

Lab# test 
Analysis 

Result Units Date ~ 

132890 Mercury < 0.2 UG/L 03/12/93 
Arsenic < J.O UG/L 03/15/93 
Lead < 2.0 UG/L 03/11/93 
Selenium < 3.0 UG/L 03/12 
Thallium < 2.0 UG/L 03/11, 
Silver < 9.0 UG/L 03/16/93 
Beryllium < 0.6 UG/L 03/16/9] 
Cadmium < 5.0 UG/L 03/16/9] 
Chromium < 13 UG/L 03/16/9] 
Copper < 14 UG/L 03/16/S2 
Nickel < 23 UG/L 03/l6,S< 
Antimony < 60 UG/L 03/16/9] 
Zinc < 20 UG/L 03/16,'5] 

Signed ____ ~~~~~,~~L~~~h----------------------- Date J/n/?3 
I --Signed ____________________________________ ___ Date -------



0RTEK 
... ~-..llif"\.-- ... -

F~\ ··~-..11..4,-. ..... ,,..,-

_.._ ..... ._. .. , - , .- • r.o.._,..- , - -~• . -,- ~ ... -~..._ 

- SAMPLE ANA:..'iS::i:S REPORT -

To: WOODWARD-CLYDE CONSULTAN'I'S 
2318 MILLPARK DR 
MARYLAND HEIGHTS MO 63043 

Attn: DAVE PATE 

9303044 Batch ID 
our Lab # 132891 

WMW101-10GGOOW 
GRNDWATER 

Report Date: 03/17/93 
Your Sample ID: 
Sample Matrix 

COLLECTION INFORMATION 
Date/Time/By: 03/08/93 11:50 WR/EP 
Location NL/TARACORP SUPERFUNDSITE 

Lab# test 

132891 Mercury 
Arsenic 
Lead 
Selenium 
Thallium 
Silver 
Beryllium 
Cadmium 
Chromium 
Copper 
Nickel 
Antimony 
Zinc 

< 

< 
< 
< 

< 

< 

Signed ______ ~.!~~~~-·~~~~~~----------------------
Signed _____________________________________ __ 

Analysis 
Result Units Date 

0.2 UG/L 03/12/9] 
460 UG/L 03/15/93 

27 UG/L 03/11/93 
3.0 UG/L 03/12/93 
2.0 UG/L 03/11/93 
9.0 UG/L 03/16/93 
0.6 UG/L 03/16/93 
5.0 UG/L 03/16/9] 

77 UG/L 03/16/93 
39 UG/L 03/16/93 
77 UG/L 03/16/S.J 
60 UG/L 03/16/92 

110 UG/L 03/16/93 

Date --------
( .. ·r,- . " '--I ) 



U.S. EPA - CLP 

2A 
INITIAL AND CONTINUING CALIBRATION VERIFICATION 

Lab Name: ORTEK Contract: 

:..ab Code: ORTEK Case No.: WWC01 SAS No.: 

Initial Calibration Source: IV 

Continuing Calibration Source: SPEX 

Concentration Units: ug/L 

I Initial Calibration Continuing Calibration 
%R(1) i IM Analyte True Found %R ( 1) True Found %R ( 1) Found 

I r 
Aluminum - -

-Antimony 1000.0 1035.61 103.6 5000.0 4988.93 99.8 5026.59 100.5 p 
Arsenic 40.0 42.30 105.8 50.0 51.60 103.2 51.00 102.0 F 
Barium 

i 

I 
-Beryllium 50.0 50.59 101.2 50.0 '49.42 98.8 49.95 99.9 !P 

Cadmium 1000.0 952.88 95.3 1000.0 962.95 96.3 967.94 96.8 p 
Calcium -Chromium 1000.0 957.55 95.8 1000.0 979.21 97.9 981.91 98.21 p 
Cobalt -
COEEer 1000.0 974.53 97.5 1000.0 988.52 98.9 993.33 99.3 p 
Iron -Lead 40.0 41.50 103.8 30.0 31.30 104.3 30.50 101.7 F 
Magnesium -Manganese -Mercury 4.0 3.88 97.0 3.0 3.06 102.0 3.05 101.7 cv 
Nickel 1000.0 985.46 98.5 1000.0 981.27 98.1 993.64 99.4 p 

Potassium -Selenium 40.0 43.00 107.5 50.0 51.50 103.0 52.40 104.81 F 
Silver i 1000.0 1029.58 103.0 250.0 245.95 98.4 247.96 99.2 p 

I -
Sodium I I 

I -
Thallium 40.0 40.40 101.0 30.0 30.40 101.3 32.40 108.0! F -
Vanadium i -
Zinc 1000.0 971.97 97.2 1000.0 980.02 98.0 981. 3 6 98.1! p .. -
:yanide ' I 

I ! 
I -

I i I _ 

{1). Control Limits: Mercury 80-120: Other Metals 90-110: Cyanide 85-115 

FORM II (PART 1) - IN 3/90 

u~co;..1 



U.S. EPA - CLP 

2A 
INITIAL AND CONTINUING CAL:::BRATION VER:FICATION 

Lab Name: ORTEK Contract: 

Lab Code: ORTEK Case No.: WWCOl SAS No.: S DG No . : w"MW 1 0 l 

Initial Calibration Source: IV 

Continuing Calibration Source: SPEX 

Concentration Units: ug/L 

Initial Calibration Continuing Calibration 
Analyte True Found %R( 1) True Found %R ( 1) Found %R ( 1) M 

-Aluminum 
I 

I i -
Antimony -5000.0 4936.98 98.7 4945.76 98.9 !:.._ 
Arsenic . 50.0 52.50 105.0 52.00 104.0 F 
Barium -Beryllium 50.0 48.85 97.7 49.08 98.2 p 
Cadmium 1000.0 977.43 97.7 980.89 98.1 p 
Calcium -Chromium 1000.0 975.38 97.5 980.53 98.1 p -Cobalt -Copper 1000.0 945.23 94.5 949. 82· 95.0 p -Iron -Lead 30.0 30.90 103.0 30.90 103.0 F 
"''agnesium -:anganese -Mercury 3.0 3.05 101.7 3.03 101.0 cv 
Nickel 1000.0 987.06 98.7 1005.71 100.6 p 
Potassium -Selenium 50.0 52.00 104.0 52.20 104.4 F 
Silver 250.0 243.45 97.4 245.25 98.1 p 
Sodium -Thallium 30.0 32.20 107.3 32.10 107.0 F -Vanadium -Zinc I 1000.0 980.55 98.1 985.051 98.5 p 
cyanide 

I i 
,-
1-

I i_i 

(1) Control Limits: Mercury 80-120: Other Metals 90-110: Cyanide 85-115 

FORM II (PART 1) - IN 3/90 



U.S. EPA - CLP 

2A 
INITIAL AND CONTINt:ING CALIBRATION 'v'ERIF:CATION 

:.ab Name: ORTEK Contract: 

:...ab Code: ORTEK Case No.: WWCOl SAS No.: SDG No.: 'f."'MM-f::.Cl 

Initial Calibration Source: IV 

Continuing Calibration Source: SPEX 

Concentration Units: ug/L 

Analyte 

Aluminum 
Antimony 
Arsenic 
Barium 

Initial Calibration 
True Found %R(1) 

Beryllium. _____ __ 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese. _______ --------
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

0.0 

True 

50.0 

50.0 

0.0 

Continuing Calibration 
Found %R(1) Found 

49.90 99.8 

49.90 99.8 50.00 

I
' ( 

%R(1) 
1
M 

. 

100.0 

-I 
I 

F 

F 

,_ 

(1) . Control Limits: Mercury 80-120; Other Metals 90-110; Cyanide 85-115 

FORM II (PART 1) - IN 3/90 



U.S. EPA - CLP 

28 
CRDL STANDARD FOR AA AND :c? 

:..ab Name: ORTEK Contrac':: 

:..ab C::de: ORIEK Case No.: WWCOl SAS No.: 

AA CRDL Standard Source: BAKER 

ICP CRDL Standard Source: IV 

Concentration Units: ug/L 

CRDL Standard for AA CRDL Standard for ICP 
Initial Final 

Analyte True Found %R True Found %R Found %R 
-

Aluminum I I Antimony I 120.0 126.721105.6 130.58 108.8 
Arsenic 5.0 6.00 120.0 
Barium 
Beryllium 10.0 10.02 100.2 9.93 99.3 
Cadmium 10.0 10.68 106.8 11.34 113.4 
Calcium 
Chromium 

! 
20.0 20.07 100.4 19.67 98 . .; 

Cobalt I 

COEEer I 50.0 50.07 100.1 47.88 95.8 
Iron I 
Lead 5.0 4.40 88.0 
1ag:nesium 
Manganese 
Mercury 0.2 0.26 130.0 
Nickel 80.0 83.34 104.2 84.12 105.2 
Potassium 
Selenium 5.0 4.60 92.0 
Silver ' 20.0 20.31 101.61 21.19 106.0 
Sodium ' 

I 
Thallium 5.0 4.80 96.0 

103.41 
Vanadium 

I 40.01 :1:1C 
I 41.3 7 40.861102.: I 

I I I I 

FORM II (PART 2) - IN 3/90 



~ab Name: ORTEK 

~ab Code: OR':EK 

t:.S. EPA - CLP 

J 
BLANKS 

Case No.: WWC01 

Contract: 

SAS No.: 

Preparation Blank Matrix (soil;water): WATER 

Preparation Blank Concentration Units (ug/L or mgjkg): UG/L 

' Initial I 

I Calib. Continuing Calibration 
Blank Blank (ugjL) 

Analyte (Ug/L) c 1 c 2 c J c 

Aluminum _I - - -
Antimony 60.0 u 60.0 u 60.0 u 60.0 u 
Arsenic 3.0 u 3.0 u 3.0 u 3.0 u -Barium - - -Beryllium 0.6 u 0.6 u 0.6 u 0.6 u 
Cadmium 5.0 u 5.0 Q 5.0 u 5.0 g 
Calcium - - - -Chromium 13.0 u 13.0 u 13.0 u 13.0 u -Cobalt - - -Copper 14.0 u 14.0 u 14.0 u 14.0 u -Iron - - -Lead 2.0 u 2.0 u 2.0 u 2.0 u 
Magnesium - - - -Manganese - - -Mercury 0.2 u 0.2 u 0.2 g 0.2 u 
Nickel 23.0 u 23.0 u 23.0 u 23.0 u -Potassium - - - -Selenium 3.0 u 3.0 Q 3.0 u 3.0 u 
Silver 9.0 u 9.0 Q 9.0 u 9.0 u 
Sodium - - - -Thallium 2.0 u 2.0 u 2.0 u 2.0 u 
Vanadium - - - -Zinc 20.0 u 20.0 u 20.0 u 20.0 u 
cyanide ! -- - -I ,_I - - -

FORM III - IN 

SDG No. : V.:1\<i::.O l 

I 

Prepa-
I ration 

( 
Blank c M 

1--
- -60.000 u p 

3.000 u F 

- -0.600 u p 
5.000 u f.. 

-13.000 u p 

- -14.000 u f.. 
-2.000 u F -

- -
- -0.200 u CV 

23.000 u p 

- -3.000 u F 
9.000 u p 

-2.000 u F -
-20.000 u p 

-
:=1 -

3/90 



·-· 

U.S. EPA - CLP 

:..ab Name: ORTEK Contract: 

I..ab Code: ORTEK Case No.: WWCOl SAS No.: S DG No . : h11'io.': 0 1 

Preparation Blank Matrix (soil/water): WATER 

Preparation Blank Concentration Units (ug/L or mg/kg): UG/L 

Analyte 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
COEEer 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Sllver 

',Sodium 
Thallium 
Vanadium 
Zinc 
~cyanide 

Initial 
Calib. 
Blank 

(Ug/L) C 

Continuing Calibration 
Blank (ug/L) 

l c 2 c 3 

-
60.0 !l -3.0 !l 3.0 u 

-0.6 !l -
5.0 !l -

-
13.0 !l -

-14.0 !l -
y -

2.0 -- -
-0.2 u -23.0 y -
-3.0 ij 3.0 u 

9.0 y -
-

2.0 y -
y -20.0 -
- -
- -

FORM III - IN 

c 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-3.0 u 
-
-
-
-
-
-

,_ 

Prepa- 1 

ration 

__ s_l_a_n_k ___ c I:_ 
----1--l-

- .E._ 
F 

.E._ I 
p 

p 

_J 
.E._' 

- 'F' 

cv 
L 

L 
p 
-I 

F 

p 

- r-. 
-----~-,_I 

3/90 



U.S. EPA - CLP 

4 
:cP INTERFE?.ENCE CHECK SAMPLE 

Lab Name: ORTEK Contract: 

Lab Code: ORTEK Case No.: WWCOl SAS No.: SDG No.: wr!WlJ:. 

ICP ID Number: 61E ICS Source: SPEX 

Concentration Units: ug;L 

I I 

True Initial Found Final Found ' ( 
Sol. Sol. Sol. Sol. Sol. Sol. 

Analyte A AB A AB \R A AB %R . 
Aluminum 

I 
Antimony 600 . -13 574.7 95.8 -8 560.4 93.4 
Arsenic 
Barium 
Beryllium 6 0 5.6 93.3 0 5.3 88.3 
Cadmium 50 10 52.4 104.8 5 51.9 103.8 
Calcium 
Chromiu · 150 0 131.2 87.5 -1 130.5 87.0 . 
Col::1lt 
CoFoer 150 12 161.6 107.7 11 154.7 103.1 -Iron 

j Lead 
Magnesium I 

Manganese 
Mercury 
Nickel 250 -6 209.0 83.6 -7 223.5 89.4 
Potassium 
Selenium I 
Silver I 100 -1 85.4 85.4 -1 84.9 84.9 
Sodium 
Thallium 
Vanadium 
Zinc i 200 23 201.6 100.8 23 204.8 102.4 

I I I 

FORM IV - IN 3/90 



U.S. EPA - CLP 

SA EPA SA.!1PLE NO. 
SPIKE SAMPLE RECOVERY 

132876S 
Lab Nar:-.e: ORTEK Contract: 

::...ab Code: ORTEK Case No.: WWC01 SAS No.: SDG No. : w"MWlO 1 

Matrix (soil/water): WATER Level (low,med): LOW 
% Solids for Sample: 0.0 

Concentration Units (ugjL or mgjkg dry weight): UG/L 

Analyte 

~luminum 
Antimony 
.Arsenic 
Barium . 

. Beryllium 
Cadmium 
Calcium 
.Chromium 
Cobalt 
Copper 
Iron 
.Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
3elenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

Control 
Limit 

%R 

75-125 

75-125 
75-125 

75-125 

75-125 

75-125 

75-125 

75-125 
Cyanide ____ I __ _ 

...:omments: 

Spike Spiked Sample 
Result (SSR) c 

Sample 
Result (SR) C Added (SA) 

495.6646 
------~~~~ -
-------------- -

48.2765 
47.7471 

184. 1442 

60.0000 u 

0.6000 u 
5.0000 u 

------------13.0000 u 
------~~~~ - -------------238.5042 14.0000 u 
------~~---= -

- ----------

---------
486.9109 

------~--~~ -- ----~~~7 -23.0000 u 
------------ - -------- -

45.8405 - -----------9.0000 u 

500.00 

50.00 
50.00 

200.00 

250.00 

500.00 

50.00 

---------- ------- ---------- -
472.2907 

- -----77~777 

20.0000 u 500.00 

----------
------------ - ---------

I I 

'! 1 
I I 
~ I 

%R :Q)M 
I I 

---[ NR 
99.1- p 

NR 
_ NR 

96.6 p 

95.5 -I~R 
92.1 p 

NR 
95.4 f._ 

NR 
NR 
NR 
NR 
NR 

97.4 L 
NR 
~ 

91.7 _ L 
_ NR 

NR 
NR 

94.5 L 
NR 

Ortek internal laboratory Q.C. spike sample for SW846 Method 6010. 
Control limit of 75-125 \ recovery is correct. 

FORM V (PART 1) - IN 3/90 



U.S. EPA - CLP 

SA EPA SAMP:E SO. 
SPIKE SAMPLE RECOVERY 

l32878S 
Lab Name: ORTEK Contract: 

Lab Code: ORTEK Case No.: WWCOl SAS No.: SDG No.: WMWlO 1 

Matrix (soil/water): WATER Level (low;med): LOW 
% Solids for Sample: 0.0 

Concentration Units (ug/L or mgjkg dry weight): UG/L 

Analyte 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 

control 
Limit 

%R 

75-125 
Magnesium ______ _ 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
cyanide 

...:omments: 

75-125 

Spiked Sample 
Result (SSR) 

20.4000 

45.9000 

I I 

I I 

c 
Sample 

Result (SR) 
Spike · I 

c Added (SA) %R 
1 QIM 

---- ___ !_~_( 
- -------------

- -------------
- ------------- -
- -------------
- ---------:----:-~~ 

2.0000 u 20.00 

- -------------- ------------- -

- ------------- -
- ---------:-~~~ -2.0000 u 40.00 

------------ -

------- -
102.0 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
F 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

_ NR 
114.8 F 

NR 
NR 
NR 

------- _,_ 

Ortek internal laboratory Q.C. spike sample for SW846 Method 3020. 
Disregard the 75-125 % control limit. This is the limit for CLP 
protocols. Control limits are established by Shewhart control 
charting and are updated every twenty points. 

FORM V (PART 1) - IN 

,.,, ·.I , .•• 



U.S. EPA - CLP 

SA EPA SAMPLE ~0. 

SPIKE SAMPLE RECOVERY 

1328835 
:::..ab Name: ORTEK Contract: 

Lab Code: ORTEK Case No.: WWCOl SAS No.: SOG No.: WMWlO!. 

Matrix (soil;~aterJ: WATER Level (low;med): LOW 
% Solids for Sample: 0.0 

Concentration Units (ug/L or mgjkg dry weight): UG/L 

Control 
Limit Spiked Sample sample Spike 

Analyte %R Result (SSR) c Result (SR) c Added (SA) %R 

~luminum - -Antimony -Arsenic 75-125 34.6000 3.0000 u 40.00 86.5 -Barium 
Beryllium I - -

- - --Cadmium - -Calcium - -Chromium - -Cobalt - -copper - -Iron - -Lead - -Magnesium - -Manganese - -Mercury 
Nickel - -
Potassium - -

-3elenium 75-125 
Silver 

20.5000 I 15.0000 u 30.00 68.3 

- -Sodium - -Thallium - -Vanadium - -Zinc - -cyanide - -
I - -

,~omments: 

Ortek internal laboratory Q.C. spike sample for SW846 Method 7060 and 
7740 for Arsenic and Selenium respectively. Disregard the 75-125 % 
control limit as well as the 'N' flag for Selenium. The flag denotes 
a control failure for 75-125 % limits. See case narrative. 

FORM V (PART 1) - IN 

Q M 

- -_ NR 
NR 
F 
NR 
NR 
NR 
NR - NR - NR - NR - NR - NR - NR - NR - NR - NR - NR 

N F - NR - NR - NR - NR - NR - ,NR 
-1-

I _,_ 

3/90 
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U.S. EPA - CLP 

SA EPA SAMPLE NO. 
SPIKE SAMPLE RECOVERY 

1J2886S 
Lab Name: ORTEK Contract: 

Lab Code: ORTEK Case No.: WWCOl SAS No.: SDG No.: WMWlOl 

Matrix (soil/water): WATER Level (low;med): ~ow 

% Solids for Sample: 0.0 

Concentration Units (ug;L or mg;kg dry weight): UG/L 

Control 
Limit Spiked Sample sample Spike 

Analyte %R Result (SSR) c Result (SR) c Added (SA) %R 

Aluminum - -Antimon::t: - -Arsenic - -Barium - -Be:ryllium - -Cadmium - -Calcium - -
Chromium - -Cobalt - -
COEEer - -Iron - -Lead - -Magnesium - -Manganese - -Mercu;:y 75-125 3.0360 0.2000 u 3.00 101.2 - -Nickel - -Potassium - -Selenium 
Silver - -

- -Sodium - -Thallium - -Vanadium - -Zinc - -Cyanide - -
- -

..... omments: 
Ortek internal laboratory Q.C. spike sample for SWB46 Method 7470. 
Disregard the 75-125 % control limit. This is the limit for CLP 
protocols. Control limits are established by Shewhart control 
charting and are updated every twenty points. 

FORM V (PART 1) - IN 

I 

Q M 

- NR 

I 
I 

~ - NR 
NR I 
NR 
NR 
NR 
NR - NR 
NR - NR 
NR 
NR 
NR - NR 
cv 
NR 
NR 
NR 
NR - NR - NR - NR 
NR - NR -

- -

3/90 
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U.S. EPA - CLP 

SA EPA SAI-!P!..E ~0. 
SPIKE SAMPLE RECOVERY 

l32881S 
:..ab Name: ORTEK Contract: 

:..ab Code: ORTEK Case No.: WWC01 SAS No.: S DG No . : I-I"MW 1 0 1 

~atrix (soil;~ater): WATER Level (low;med): :..ow 
% Solids for Sample: 0.0 

Concentration Units (ug/L or mgjkg dry weight): UG/L 

I control 
Limit Spiked Sample Sample Spike 

Analyte %R Result (SSR) c Result (SR) c Added (SA) %R 

Aluminum - -Antimony 75-125 509.0948 60.0000 u 500.00 101.8 -Arsenic 75-125 41.1000 3.0000 u 40.00 102.8 -Barium -Beryllium 75-125 48.0364 0.6000 u 50.00 96.1 -Cadmium 75-125 47.5434 5.0000 u 50.00 95.1 - -Calcium . - -Chromium 75-125 183.9552 13.0000 u 200.00 92.0 -Cobalt - -Copper 75-125 239.0660 14.0000 u 250.00 95.6 -Iron - -Lead 75-125 20.7000 2.0000 u 20.00 103.5 -Magnesium - -Manganese - -Mercury 75-125 3.0830 0.2000 u 3.00 102.8 -Nickel 75-125 472.3457 23.0000 u 500.00 94.5 -Potassium - -Selenium 75-125 26.2000 3.0000 u 30.00 87.3 
Silver -75-125 46.0158 9.0000 u 50.00 92.0 
Sodium -- -Thallium 75-125 46.3000 2.0000 u 40.00 115.8 -Vanadium 
Zinc - -75-125 472.6805 20.0000 u 500.00 94.5 - -Cyanide - -

- -
-.omments: 

Woodward-Clyde Consultants designated matrix spike. Spike recoveries 
calculated on sample concentrations obtained in sample 132880. 

FORM V (PART 1) - IN 

I 

Q M 

- -NR 
_E._ 
_[_ 

NR 
_E._ 
_E._ 

NR 
p 
NR 
p 
NR 
F 
NR 
NR - cv -- E._ 
NR - F - p - NR - F - NR 
p 
NR 

I= -

3/90 



U.S. EPA - CLP 

SA EPA SAMPLE NO. 
SPIKE SAMPLE RECOVERY 

l32B82S 
Lab Name: ORTEK Contract: 

Lab Code: ORTEK Case No.: WWC01 SAS No.: SDG No.: WMW101 

Matrix (soil/water): WATER Level (low/med): LOW 
% Solids for Sample: 0.0 

Concentration Units (ugjL or mq/kg dry weight): UG/L 

Control 
Limit Spiked Sample Sample Spike 

Analyte %R Result (SSR) c Result (SR) c Added (SA) %R 

Aluminum - -
Antimo.n:L.. 75-125 506.2000 - 60.0000 u 500.00 101.2 
Arsenic 75-125. 41.3000 3.0000 u 40.00 103.2 - -
Barium - -Beryllium 75-125 48.3984 0.6000 u 50.00 96.8--Cadmium 75-125 48.5630 5.0000 u 50.00 97.1 - -
Calcium - -Chromium 75-125 185.2097 13.0000 u 200.00 92.6 - -Cobalt - -Copper 75-125 239.0756 14.0000 u 250.00 95.6 - -Iron - -Lead 75-125 20.6000 2.0000 u 20.00 103.0 -Magnesium - -Manganese - -Mercury 75-125 3.0610 0.2000 u 3.00 102.0 -Nickel 75-125 473.3622 23.0000 u 500.00 94.7 - -Potassium - -Selenium 75-125 25.9000 3.0000 u 30.00 86.3 
Silver 75-125 -44.6811 9.0000 u 50.00 89.4 
Sodium - -

- -Thallium 75-125 45.7000 2.0000 !l 40.00 114.2 -Vanadium - -Zinc 75-125 476.3372 20.0000 u 500.00 95.3 -cyanide - -
- -

.:onunents: 
Woodward-Clyde consultants designated matrix spike duplicate. Spike 
recoveries calculated on sample concentrations obtained in sample 
132880. 

FORM V (PART 1) - IN 

I 

Q M 
,.... -

~. 
L 
NR -

- L. 
- ~ NR -
~ 
NR -

- ~ NR -
L 
NR 
NR - cv -

- ~ NP - F -
- ~ NR - F - NR 

- ~ NR 

- -

3j90 



Lab Name: ORTEK 

Lab Code: ORTEK 

U.S. EPA - CLP 

6 
DUPLICATES 

Contract: 

Case No.: WWC01 SAS No.: 

EPA SAMPLE SO. 

1328760 

SDG No. : w"MWlO 1 

Matrix (soil;water): WATER Level (low;rned): LOW 

% Solids for Sample: 0.0 % Solids for Duplicate: 0.0 

Concentration Units (ug;L or mgjkg dry weight): UG/L 

Control 
I . 

Q/M Analyte Limit Sample (S) c Duplicate (D) c RPD J_ 
Aluminum I - - -I-
An timon~ 60.0000 u 60.0000 u 'P 
Arsenic - =IF -Barium I. 

Beryllium - - -~-0.6000 u 0.6000 u p 
Cadmium 5.0000 u 5.0000 u p - -Calcium - - - -Chromium 10.0 13.0000 u 13.0000 u p - -Cobalt - - -Copper 14.0000 !! 14.0000 u p -Iron - - - -Lead F - - - -Magnesium - - - -Manganese - - - -Mercury cv - -Nickel 23.0000 !! 23.0000 u p - -Potassium - - - -Selenium F - - - -Silver 9.0000 Q 9.0000 u p -Sodium - - - -Thallium F - - - -Vanadium - - - -
Zinc 20.0000 !! 20.0000 u p -Cyanide - - - -

- - - -

FORM VI - IN 3/90 



Lab Name: OR:'EK 

U.S. EPA - CLP 

6 
DC'PLlCATES 

Contract: 

EPA SA.~PLE NO. 

l328i8D 

Lab Code: ORTEK Case No.: WWCOl SAS No.: SDG No.: ~"MWlOl 

~atrix (soil;water): WATER Level (low;med): LOW 

% Solids for Sample: 0.0 % Solids for Duplicate: 0.0 

Concentration Units (ug;L or mgjkg dry weight): UG/L 

IAnalyte 

I 

I 
Control I I 

Limit Sample (S) c Duplicate (D) c RPD 'o!M 
I i- -Aluminum - - - -Antimony - - - p 

Arsenic F - - -. -Barium - - - -Beryllium - p - -Cadmium p - - -Calcium - - - -Chromium . p - - -Cobalt - - - -Copper p - - -Iron - - - -Lead 2.0000 u 2.0000 u F -Magnesium - - - -Manganese - - - -Mercury cv - - -Nickel - L - -Potassium - - - -Selenium F - - -Silver p - - -
Sodium - - - -Thallium 2.0000 u 2.0000 u F - -
Vanadium 
Zinc - - --1 

IF - - =!= cyanide - -
I - - _I_ 

FORM VI - IN 3/90 
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::.ab Name: ORTEK 

Lab Code: ORTEK 

U.S. EPA - CLP 

6 
DUPLICATES 

Contract: 

Case No.: WWCOl SAS No.: 

EPA SAMPLE NO. 

1328830 

S DG No . : WMW 1 0 1 

~atrix (soil;water): WATER Level (low;med): LOW 

% Solids for Sample: 0.0 % Solids for Duplicate: o.o 

Concentration Units (uq/L or mq/kq dry weight): UG/L 

Control I 
Analyte Limit Sample (S) c Duplicate (D) c RPD Q M 

- -Aluminum - - - -Antimony - p - -Arsenic 3.0000 u 3.0000 u - L 
Barium -- - - -Beryllium - p - -Cadmium p - - -Calcium - - - -Chromium - - - ~ Cobalt - - - -Copper p - - -Iron - - - -Lead L - - -Magnesium - - - -Manganese - - - -Mercury - - - CV 
Nickel - ~ - -Potassium - - - -Selenium 15.0000 u 15.0000 u F -Silver - - E._ -Sodium - - - -Thallium - L. - -Vanadium - - - -Zinc p - - -Cyanide - - - -

- - - -

FORM VI - IN 3/90 



u.s. EPA - CLP 

6 EPA SAMPLE sc. 
DUPLICATES 

'---"' 

132886D 
:...ab Name: ORTEK Contract: 

Lab Code: ORTEK case No.: WWCOl SAS No.: SDG No.: w"MWlO 1 

~atrix (soil;water): WATER Level (low;med): LOW 

% Solids for Sample: 0.0 % Solids for Duplicate: 0.0 

Concentration Units (ug/L or mgjkg dry weight): UG/L 

Sample (S) c Duplicate (D) c RPD 

1

QIM 
( 

Control 
Analyte Limit 

Aluminum 
Antimony p 
Arsenic F 
Barium 
Beryllium p 
Cadmium p 
Calcium 
Chromium p 
Cobalt 
coeeer p 

Iron 
Lead F 
Magnesium 
Manganese 
Mercury 0.2000 u 0.2000 u cv 
Nickel .E._ 
Potassium 
Selenium L 

, Silver p 
Sodium 
Thallium L 
Vanadium 
Zinc p 

I Cyanide 
I 
i 

FORM VI - IN 3/90 
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U.S. EPA - CLP 

7 
LABORATORY CONTROL SAMPLE 

Lab Name: ORTEK Contract: 

:.ab Code: ORTEK Case No.: WWCOl SAS No.: SDG No. : 1-.'MWlO 1 

3olid LCS Source: IV 

Aqueous LCS Source: IV 

Aqueous (ugjL) Solid (mgjkg) 
Analyte True Found %R True Found c Limits %R 

Aluminum 
Antimony 500.0 507.27 101.5 
Arsenic 40.0 42.10 105.2 
Barium 
Beryllium 50.0 50.33 100.7 
Cadmium 50.0 50.21 100.4 
Calcium 
Chromium 200.0 196.62 98.3 
Cobalt 
Copper 250.0 250.35 100.1 I 
Iron I 
Lead 20.0 21.50 107.5 
Maqnesium 
~n_g_anese 

ercury 3.0 3.03 101.0 
Nickel 500.0 510.16 102.0 
Potassium 
Selenium 30.0 31.20 104.0 
silver 50.0 49.94 99.9 
Sodium 
Thallium 40.0 40.60 101.5 
Vanadium 
Zinc 500.0 487.32 97.5 
Cyanide I 

I - I I 

FORM VII - IN 3/90 



U.S. EPA - CLP 

7 
LABORATORY CONTROL SAMPLE 

:..ab Name: ORTEK Contract: 

:..ab Code: ORTEK Case No.: WWCOl SAS No.: S DG No . : WMW 1 0 1 

Solid LCS Source: IV 

Aqueous LCS Source: IV 

Aqueous (ug/L) Solid (mgjkg) 
f 

Analyte True Found %R True Found c Limits %R I 

Aluminum I 
Antimony 500.0 514.01 102.8 
Arsenic 40.0 43.20 108.0 
Barium 
Beryllium 50.0 49.66 99.3 
Cadmium 50.0 48.52 97.0 
Calcium 
Chromium 200.0 196.22 98.1 
Cobalt 
Copper 250.0 249.48 99.8 
Iron 
Lead 20.0 22.50 112.5 
Maqnesium 
Manqanese 
Mercury 3.0 3.03 101.0 
Nickel 500.0 509.08 101.8 
Potassium 
Selenium 30.0 31.40 104.7 

'Silver 50.0 49.71 99.4 
Sodium 
Thallium 40.0 39.70 99.2 
Vanadium ! 

Zinc 500.0 488.73 97.7 
Cyanide : 

I I ,_ 

FORM VII - IN 3/90 



U.S. EPA - CLP 

9 EPA SAMPLE NO. 
ICP SERIAL DILUTIONS 

l32876L 
:.ab Name: ORTEK Contract: 

Lab Code: ORTEK Case No.: WWC01 SAS No.: SDG No.: WMWlOl 

Matrix (soil;water): WATER Level (low/med): LOW 

Concentration Units: ug;L 

I Serial % I I I 

Initial sample Dilution Differ-' 
Analyte Result (I) c Result ( s) c ence Q M 

- -Aluminum - - - -Antimony 60.00 u 300.00 u f_ - - -Arsenic F - - -Barium - - -- I Beryllium 0.60 u 3.00 u f_ I -Cadmium 5.00 g 25.00 u p - -Calcium - - -Chromium 13.00 g 65.00 u p --Cobalt - - -
Copper 14.00 g 70.00 u - p -Iron - - - -Lead F - - -Magnesium - - - -Manganese - - - -Mercury cv - -Nickel 23.00 Q 115.00 u p - -Potassium - -Selenium - F 
Silver - - -9.00 Q 45.00 u p -Sodium - -Thallium - F - - -Vanadium - - -Zinc 20.00 Q 100.00 u p -

- - -

FORM IX - IN 3/90 
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